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SUMMARY 
Conservation and improvement of the soil is one 
of the foremost problems facing farmers on the 
hilly Ida-Monona and associated soils that border 
the Missouri River bottomlands in western Iowa. 
Some changes in the present systems of farming, 
which center around grain crops and drylot fatten-
ing of cattle and hogs, are necessary to control 
serious gully and sheet erosion. 
Several alternative ways are suggested by which 
old gullies can be controlled, new gullies prevented 
and the productivity of the soil maintained or im-
proved. These are: use of crop rotations which 
include more acres of grass and legumes; a com-
bination of better rotations and such practices as 
terracing and contouring; and a combination of 
better rotations, mechanical erosion-control prac-
tices and fertilizer. On 160-acre farms use of 
rotations alone to control erosion would limit the 
acreage of grain to about 35 acres of corn and 25 
acres of oats. Although about 95 acres of hay 
and pasture in the crop rotation would increase 
the yields per acre of grain crops, the percentage 
decreases in acreage of grain would be much 
greater and total production of grain would be 
lowered. Total production of forage would be in-
creased because of the larger acreage, but the in-
crease in forage production would not be enough 
to offset the decrease in grain production. 
A soil-management system built around im-
proved rotations, terraces and contouring would 
include about 50 acres of corn, 34 acres of oats, 
and 70 acres of hay and pasture on 160-acre farms. 
This system of conservation farming would pro-
duce more feed than is normally produced with 
present systems, except on those farms on which 
50 percent or more of the cropland is used for corn. 
A combination of improved rotations, terraces, 
contouring and fertilizer would produce more feed 
on all farms when the conservation systems had 
been used long enough to reflect the yield-increas-
ing potentialities of the improved practices. On 
160-acre farms, about 56 acres would be in corn, 
34 acres in oats and 62 acres in hay and pasture. 
The greater production of hay and pasture would 
favor a livestock system of farming, which would 
require increased investments in livestock, build-
ings and fences. These greater investments would 
be in addition to the added investments in ter-
racing and fertilizer. The amount of the invest-
ment in livestock and buildings would depend on 
the soil-management practices and the kind of live-
stock in the system of farming used to con-
trol erosion. Many farmers have already partly 
achieved conservation through improved rotations, 
and they have the cattle to use the additional for-
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age. If farmers who were producing 30 acres of 
forage in 1948, for example, are to achieve a con-
servation goal of reducing annual soil loss to 7 
tons an acre through a system of farming that 
includes more hay and pasture, terraces, con-
touring and fertilizer and uses a beef-cow herd to 
market the additional forage, they must make an 
additional capital investment of about $5,200 at 
1940-44 prices. Of this total about $650 would be 
for terraces, $90 for fertilizer, $1,900 for build-
ing and fencing alterations, and $2,560 for live-
stock (cattle and hogs). But those who were pro-
ducing 70 acres of forage in 1948 would need to 
invest only about $500 more in livestock and a cor-
responding small amount in building alterations. 
Compared with a hog-beef raising system of 
farming, a hog-dairy system would involve a 
slightly smaller investment in livestock and build-
ings, and hogs and yearling steers (wintered, 
pastured and fed grain in the drylot) would re-
quire about 14 percent less. 
The change from present to alternative systems 
of farming would be profitable. Compared with 
a net farm income of about $1,318 at 1940-44 
prices from an exploitive cash-grain system of 
farming, a soil-conserving cash-grain system would 
return $1,918; a hog-beef raising system, about 
$3,158; a system including hogs and yearling 
steers wintered, pastured and fed grain in drylot, 
about $3,219; and a hog-dairy system, about 
$3,271. Comparison of the net farm incomes at 
a higher price level (approximately 1953 prices) 
for the same systems of farming shows about 
$2,301 for the exploitive cash-grain system, $2,588 
for the soil-conserving cash-grain system, $5,948 
for the hog-beef raising system, $5,459 for the 
hog-yearling system and $5,518 for the hog-dairy 
system. 
These larger net farm incomes for the soil-
conserving systems would not be forthcoming im-
mediately. For a year or two in the transition 
period, incomes would be lower than with present 
systems of farming. But as additional capital and 
labor are employed and become productive through 
yield-increasing rotations and other soil-manage-
ment practices and through more livestock, net 
farm incomes would increase. And within a few 
years the accumulated net income from the con-
servation system would exceed the accumulated 
net income from present systems. The period in 
which this would occur would be even shorter if 
allowance were made for the slow but continuous 
decline in yields of crops that will result if the soil-
depleting system of grain farming now practiced 
is continued. 
Costs and Returns for Soil-Conserving Systems of 
Farming on Ida-Monona Soils in Iowa 1 
BY Ross V. BAUMANN, EAru .. O. HEADY AND ANDREW R. AANDAHL2 
Shifting to systems of farming that include 
better soil-management practices is a major farm 
management problem in west-central Iowa. The 
originally rich, but strongly rolling, loess soils 
have been progressively damaged by erosion and 
depletion under systems of intensive grain farm-
ing which have persisted since the first settlers 
broke the prairie sod three to four generations ago. 
1 Project 1085, Iowa Agricultural Experiment Station. This Is 
the second study In a series dealing with farm management 
and production economics aspects of farming on soils with an 
erOSion hazard. For a report on an earlier study dealing with 
Marshall soils in western Iowa, see: Heady, Earl O. and 
Allen, Carl 'V. Returns from and capital required for soil 
conserva tion farming systems. Iowa Agr. Exp. Sta. Res. Bu!. 
381. For a discuss ion of fundamental economic principles as 
they apply to resource conservation generally and soil con-
servation specltlcally, s ee: Heady, Earl O. and Scoville, O. J. 
Principles of conservation economics and policy. Iowa Agr. 
Exp. Sta. Res. Bu!. 382. 
• Agricultural Economist, Production Economics Research 
Branch, Agricultural Research Service, U . S. Department of 
Agriculture; Professor, Department of Economics and Sociol-
ogy, Iowa State College; and Principal Soil Correlator, Great 
Plains States, Soil Conservation Service, U. S. Department of 
Agriculture, respectively. The authors are indebted to C. W. 
Crickman of the Production Economics Research Branch, Agrl. 
cultural Research Service, for supervisory assistance In plan-
ning and conducting the study; to Frank Rlecken, Department 
of Agronomy, Iowa State College and W. H. Allaway, Soil and 
Water Conservation Research Branch, ARS, U. S. Department 
of Agriculture, for claSSifying and delimiting the soils on 
the sample farms and for providing estimates of yields of 
crops with alternative soil management practices; and to 
Harald Jensen, Russell Shaw, Sidney Stanlforth and Allen 
Whalen formerly of the Department of Economics and Sociol-
ogy, Iowa State College, for their aid In conducting the study. 
At the time they worked on this report, Aandahl was In the 
Bureau of Plant Industry. Soils, and Agricultural Engineer-
ing, Agricultural Research Administration; and Allaway was 
In the Department of Agronomy. Iowa state College. 
Fig. 1. The steep slopes often found in Ida and Monona solis 
are frequently badly eroded. If caught In time, the gullies may 
be bulldozed, and the land returned to crop use. 
In the wide strip just back of the Missouri 
River bluffs which soil scientists identify as the 
area of Ida-Monona and associated soils (fig. 1), 
slopes are steep and long. These are the more 
coarsely textured of the loessial soils, and the sub-
soils are highly permeable. Water runoff from 
even moderate rainfall erodes these soils rapidly 
when they are farmed intensively with intertilled 
crops. Many farmers plant grain crops on fields 
in which the slope exceeds 15 percent. Both gully 
and sheet erosion are serious. Deep straight-
walled gullies like those pictured in fig. 3 form 
quickly. They now divide many farms into several 
parts, each of which must be cultivated separately. 
These gullies are rapidly growing larger and more 
numerous. Annual loss of soil in the area aver-
ages about 20 tons an acre. On some farms, it 
is as much as 60 tons.3 Sixty tons of soil removed 
evenly from an acre would be a little less than 
112 inch of the topsoil. 
Present systems of farming in the area are 
built around production of corn and oats for feed-
ing to hogs and fattening cattle or for sale, mainly 
to neighboring farmers for feeding purposes. Al-
though the area generally is spoken of as the 
Western Livestock Area, it includes many strictly 
cash-grain farms. Livestock enterprises tend to 
• Frey, John C. Some obstacles to soil erosion control In west-
ern Iowa. Iowa Agr. Exp. Sta. Res. Bu!. 391. 
Fig. 2. Sheet erosion may not appear detrimental, but, ovcr 
time, some sacrifice in crop yields results, and gullYing may 
occur on the slopes. 
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Fig. 3. Deep straight·walled gullies form quickly on the slopes 
In Ida and ~Tonona soils. Gullies which r each this size are 
diffi cult to control. 
be located on farms on which a fourth or more of 
the cropland is used for hay and pasture. 
The unusual original depth of the mantle of 
loess, which ranges from a few to more than 100 
feet in thickness, has kept crop yields from de- . 
elining rapidly as the unprotected top layers have 
washed from the steep slopes. Consequently, 
farmers have tended to overlook sheet erosion 
and to be more concerned about the number and 
the size of the gullies that are cutting up their 
farms. But both kinds of erosion are proceeding 
at an accelerated rate. In Woodbury County in 
1947, for example, half of the farms had serious 
to excessive gullying and severe sheet erosion 
(table 1). Another 30 percent had serious to 
severe sheet erosion with occasional to excessive 
gullying. As the difficulty of farming around deep 
gullies increases, more farmers recognize that ero-
sion may soon ruin their farms unless they do 
something about it. But relatively few have made 
progress in shifting to soil-conserving systems of 
farming. 
Both soil scientists and farm management spe-
cialists who have studied the soil conservation 
problems of this area believe there is a practical 
solution. Old gullies can be controlled, new gullies 
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can be prevented and the productivity of the soil 
can be maintained or improved by the use of im-
proved soil-management practices. The job can 
be done by several alternative ways; for example, 
by better crop rotations, by a combination of 
better rotations, mechanical practices and fer-
tilizer. Further, if a farmer applies these recom-
mended conservation practices efficiently and ef-
fectively uses the additional forage that would be 
produced in feeding livestock, he would soon find 
his new system of farming to be at least as profit-
able as hi's present system. Among the available 
alternative combinations of soil-improvement prac-
tices and livestock-feeding systems, some would 
meet the individu~l situations of operators who 
are in favorable capital and tenure positions. 
Others would be suitable for those who have only 
limited capital or whose tenure on their present 
farms Is uncertain. 
But many farmers are still undecided as to 
whether conservation systems of farming would 
pay. Progress has been made in providing farmers 
with adequate information as to the additional 
benefits and costs of conservation practices, but 
many still lack this information or have too little 
confidence in it to act. Apparently many farmers 
have made little progress toward .!!reater conser-
vation because they question the profitableness of 
improved soil management and associated prac-
tices. These farmers are particularly concerned 
about the practicability ;md additional costs and 
returns of soil-conservation systems of farming 
for their own farms. 
STUDY OBJECTIVES 
The study reported here provides some research 
evidence, through economic analysis, of th,e ap-
plication of suggested adjustments to a sample of 
farms on Ida-Monona and associated soils. Farms 
in the sample differ as to the degree of soil con-
servation alread:v attained. Analysis is concerned 
chiefly with estimates of long-run costs and re-
TABLE 1. CLASSIFICATION OF SOIL BY DEGREE OF 
SLOPE AND EROS[QN. WOODBURY COUNTY, 1947.-
Item and d egree Percentage of land In county. 
Percl'ntage I'lope : 
percent 
o to 1 ................. .... ..... .... ...... .................. ...... .... 17.8 
1 to 5 ..... ....... .. .... .... ........ ....... ... ... .... ........ ..... .... 13 .0 
5 to 9 .... .... .... ............ ... .... .. ....... .. ............. .... .. ... 2 2.4 
9 to 14 ..... ... .. ... ..... ..... ....... ...... .. ........... ....... ...... 22.9 
14 to 18 ........... .... .. ... ....... ......... ...... .................... 12.3 
18 to 24 ............... .. ... ... .. ...... .... ....... .. .... ...... ....... 3.9 
24 a nd mOre .......... ... .. ... ........... .... .. .. .... ..... .. .... .. 0.6 
Degree of ero~lon: 
None or little .... ... .................... ... .................... 22 
Moderate 1;heet ero~ion with occa!<lonal 
to modera te gullying .:....... ....................... 3 
Serious sheet eros ion with occa!<ional 
to e?"cesslve gullying .................. .... .......... 19 
Severe sheet erosion with occasional 
to moderate gullying ........... ..... .. .. ..... .... ... 8 
Severe sheet erosion with s e rious 
to excessive gullying ............ .... .. .. ........... . 48 
"Estimates provided by the Iowa SOli Con s ervation Service. 
turns of alternative soil-conservation practices as 
an integral part of the over-all management of a 
farm. Thus, it covers all associated practices, 
especially the important management problem of 
effectively utilizing the additional forage produced 
from better crop rotations. But no attempt is 
made here to maximize returns from the farm 
through changes in other practices that are not 
closely related to erosion control. 
Specific objectives are to estimate (1) changes 
in the organizational structure that would be in-
volved in shifting from usual farming systems, 
which represent various degrees of conservation 
attainment, to alternative recommended systems 
that would reduce annual erosion loss to 7 tons 
of soil per acre', (2) additional capital require-
ments and (3) additional costs and returns. 
Only farms that are homogeneous with respect 
to size and soils are included in this study. The 
purposes of this were (1) to eliminate the possi-
bility that differences in production and returns 
resulting from variations in these factors might 
be imputed to the use or omission of conservation 
practices, (2) to provide adequate sampling and 
(3) to keep the study manageable with limited 
funds and research personnel. 
METHODS OF STUDY 
The first part of the analysis compares the or-
ganization, livestock investment, labor used and 
returns in 1948 on a stratified random sample of 
140, 160-acre farms on the Ida-Monona group of 
SOilS.4 Acreage used for hay and pasture-an in-
dex of current conservation status-was the basis 
of stratification of the farms. Acreage of forage 
was used for stratification because: (1) It was the 
only measure of conservation that could be de-
rived from secondary data for sampling. (2) It 
is the most important conservation practice now 
used in the area. (3) It is the foundation of 
recommended practices. Regression coefficients 
were computed from farm organization data for 
individual farms to measure the relationship be-
tween the variables mentioned above and the de-
gree of conservation. The results are presented 
graphically. Data for the analysis were obtained 
from records in the county offices of the Agri-
cultural Stabilization and Production Committees 
and the Soil Conservation Service and by personal 
interview of the operators of the 140 farms. 
Average prices during 1940-44 were used in com-
puting livestock investment and gross income for 
individual farms. 
In the second part of the analysis, budgets for 
1948 and for 30 alternative systems of farming 
were constructed for each of 40 farms which make 
up a stratified sUbsample selected from the larger 
original sample. The 30 alternative systems of 
farming included a cash-grain system and nine 
alternative livestock systems for each of -three 
• The sampling procedure" and. tests for homogeneity are ex· 
plalned In detail in Appendix A. 
alternative systems of soil management. Each 
alternative soil-management system would reduce 
erosion loss to an average of 7 tons per acre per 
year. The subsample also was stratified according 
to acreage in hay and pasture. Therefore, com-
parisons of the budgets for the current and alter-
native systems of farming for each of the 40 
farms show the additional production, resource 
inputs and returns for each alternative system 
for a group of farms that differed in level of con-
servation attainment at the time of the survey. 
Additional budgets would not need to be con-
structed if regression analyses were used. The 
relationship between these additional quantities 
and the degree of conservation (acres of forage) 
for the 40 observations provides a basis for esti-
mating inputs or returns for an infinite number 
of points. Use of a stratified sample and re-
gression analysis recognizes that attainment of 
'conservation on farms is a matter of degree grow-
ing out of varying combinations of practices and 
that the relationship may be treated as a con-
tinuous functional relationship between economic 
returns and input of capital, labor or other re-
sources invested in conservation and related prac-
tices. To have presented all of the data only in 
t~rI?s of averages for the entire sample or a 
lImIted number of subgroups would have provided 
less useful information to the many farmers who 
are not represented by the means. 
Budgets for the current systems of farming are 
based upon the data obtained in the survey plus 
supplementary data from a second and more com-
prehensive survey of the 40 farms in the sub-
sample. Yields of crops were adjusted to the 
average level for 1939-47. Budgets for the alter-
native systems of farming reflect the recommen-
dations of production specialists as derived from 
experimental research and observations of the ex-
perience of progressive farmers. They represent 
the organization and expected returns (with 
prices and costs at the 1940-44 level) after the 
farming systems have been used long enough to 
express any increments in physical production and 
returns resulting from yield-increasing elements 
of the new plan. Budgets for five of the alter-
native systems also were computed with a higher 
level of prices than prevailed in 1940-44. All 
farms were put on a common income source and 
debtor basis by excluding minor farm and off-farm 
receip~s, and interest payments in computing net 
farm Income. 
Estimates of changes in production investment 
resource inputs (costs) and return; that would 
accompany shifts from usual to improved systems 
of farming are presented in the form of means of 
budget ite1!Is for eac~ of three conservation groups 
(low, medIan and hIgh) and in the form of re-
gressions. Tabular procedure is followed when 
estimates are made for discrete or minor prac-
tices. But inferences based upon these means 
have the limitations mentioned previously, and 
they may not reflect differences in adjustment 
between farms not at the means. Estimated 
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values for the more important items are presented 
in the form of regressions to indicate more ex-
actly the differences in adjustment on' farms 
which, at the time of the survey, already had at-
tained particular degrees of conservation. Re-
gressions are presented in linear or curvilinear 
form, depending upon whether departure from 
linearity was suggested by conventional proba-
bility analysis. The range of the fiducial limits 
for the relevant probability statements for each 
relationship is given. . 
The analysis and presentation emphasizes com-
parisons between alternative systems of conser-
vation farming from the viewpoint of their rela-
tive economic feasibility to individual farmers who 
differ in capital position, tenure position, farm 
labor force, managerial ability and ability to with-
stand risks. Although conservation systems of 
farming must be tailored to fit soil conditions on 
the particular farm, land is only one of several 
resource inputs, all of which must be considered 
together. 
COMPARISON OF FARMS IN THE SAMPLE 
Comparison of farms that differ in degree of 
conservation already attained is one method of 
analysis for prediction of changes in structural 
organization and in costs and returns that occur 
with a shift toward a conservation system of 
farming. This procedure uses data that reflect 
the experience of farmers who are in various 
stages of the process of making adjustments in 
farming practices. It reveals the characteristics 
of different farms and groups of farms as they 
were organized and operated in 1948 and the in-
fluence of variations in farming practices upon 
costs and returns. But generally, as is true here, 
the sample does not include the full range of po-
tential variations in practices or combinations of 
practices on farms that are homogeneous with 
respect to production resources. Furthermore, the 
experience is response to a past rather than a 
forward price situation. 
GENERAL ORGANIZATION OF FARMS 
About 62 percent of the farms in the sample 
were operated by tenants. About three-fourths 
of the operators used a cash-grain system of farm-
ing, and one-fourth had a livestock system in 
which fattening of steers and hogs were the domi-
nant enterprises. Investment in livestock ranged 
from about $400 to $12,000 in 1947-48 (table 2). 
These were essentially one-man farms, although 
the labor force ranged as high as 22 man-months. 
Land used for grain averaged 97.6 acres, or 60 
percent of the land in the farm; 36 percent was in 
corn. The range of the acreage in corn was from 
28.3 to 86.8 acres. Acreage in hay and pasture 
averaged 57.9 acres, and the range was from 17.0 
to 118.6. Acreage in pasture was about three 
times as large as acreage in hay. 
452 
TABLE 2. ORGANIZATION OF lS0·ACRE FARMS, AVERAGE 
FOR 140 FARMS IN 1947 AND 1948. 
Item 
Labor available ......••...... 
Investment in livestock 
Corn ................................ .. 
Small grains ................. . 
Hay ................................... . 
Pasture ........................... . 
Grain sold ....................... . 
Grain bought ................. . 
Mixed feed (grain 
equivalent) ................. . 
Unit 
months 
dollars 
bushels 
.. 
Milk cows ........................ nu~ber 
Beef cows ....................... . 
Litters of pigs ............... . 
Cattle fattened ............. . 
Ewes ................................. . 
Hens ................................. . 
Mean 
14 
2,219 
57.2 
40.4 
15.5 
42.4 
1,145 
303 
149 
3.7 
2.3 
11.9 
14.7 
4.7 
113.8 
R~nge 
Lower Upper 
12 22 
390 11.709 
28.3 8S.8 
10.7 51.S 
0.5 80.7 
13.5 108.2 
0.0 3,971 
0.0 7,071 
0.0 286 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
10.0 
20.0 
35.0 
128.0 
106.0 
368.0 
ACRES IN GRAIN AND FORAGE 
Figure 4 relates acreage of grain to acreage of 
forage. Although it may seem obvious that an 
acre not in forage must be used for grain or some 
other purpose, the graph has other interesting 
interpretations for the 140 farms. Forage was less 
important than grain, as indicated by the position 
of the line on the chart. The average acreage of 
forage on the 160-acre farms was in the low forties 
while the average acreage of grain is in the high 
nineties. The distributions are skewed to the left 
-to the lower acreages of forages and to the 
higher acreages of grain. 
FEED UNITS PRODUCED 
Farms in the sample which differed in pro-
portion of acreage in grain and forage crops did 
not produce significantly different total quantities 
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Fig. 4. Relationship between acreage of forage and acreage 
of grain, 1947·48. 
of feed.5 But a definite relationship existed in the' 
make-up· of the feed supply. The relationship is 
shown in fig. 5. The regression line shows that 
the percentage of feed units in forage increased 
and that the percentage in grain declined as 
acreage of forage increased. The fact that only 
linear terms were significant in the regression 
analysis suggests that the complementary effects 
of forage production on grain production either 
was the same, regardless of the quantity of forage 
grown, or did not exist in the range covered 
(fig.6) . 
LIVESTOCK INVESTMENT 
The relationship of total livestock investment 
to acreage of forage is indicated in fig. 7. The 
average value of livestock investment for all farms 
in the sample was $2,219 (including breeding 
stock and animals bought for growing, fattening 
and replacement purposes). It is evident from 
the regression relationship that farms on which 
the acreage of forage was small are largely of the 
cash-grain type. The bulk of the crops produced 
on such farms is sold, often to other farmers in 
the area who carryon extensive feeding oper-
ations. Farmers who have small acreages of for-
age and low investments in livestock are chiefly 
beginning operators with little capital and low 
equities in owned land or are tenant operators. 
It is apparent that alternative soil-conserving sys-
tems of farming, such as are discussed in later 
sections, are needed to fit the circumstances 
peculiar to each individual farm. 
MONTHS OF LABOR 
The amount of labor employed on the farms of 
the sample did not vary significantly with the 
• Using an aggregate measure of feed units based on total di-
gestible nutrients in hay and grain. a regression of feed pro-
duction on total forage acres was computed. Regression co-
efficients for neither linear nor squared measures of forage 
acreage were significant at the lO-percent level of probability. 
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acreage of forage.6 Most farmers in the area re-
ported 12 months of operator labor and several 
months of family labor regardless of the de-
gree of intensiveness or continuity of farm work 
throughout the year. Farmers in the sample re-
ported an average of 14 months of labor employed 
throughout the year. Had it been possible to 
measure the labor continuously and as actually 
used in farm work (rather than simply the amount 
available on the farm). a significant relationship 
between months of labor and acres of forage might 
have been obtained. As is brought out later in 
this report, the budgeted farming systems which 
include more livestock are relatively more profi-
table when the additional work can be handled 
without added hired help. 
• The computed regression coefficient was not significant at 
the 20·percent level of probability. 
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GROSS INCOME AND MARGINAL RETURNS 
Farms with large acreages of forage had greater 
gross incomes than farms with a cash-grain oper-
ation and little livestock. The relationship,7 as 
illustrated in fig. 8 where the curve (concave to 
origin) indicates that smaller and smaller ad-
ditions are made to total gross income at a de-
clining rate, may be explained by several factors 
including the following: 
(1) Small acreages of forages may serve in a 
complementary capacity to grain crops over a 
limited range, and, through this relationship, yield 
per acre and total production of grain from a 
given acreage of land are both increased.s This 
complementary effect comes through nitrogen, 
erosion control and organic matter contributed by 
forages. Effects of this relationship appear to 
be rather small or at least not apparent in the 
data obtained for this study (see fig. 6). Ad-
ditional acreages of forage did not contribute suf-
ficiently to per-acre yields of grain to cause total 
grain production from a given acreage of land to 
continue increasing. Grain yields per acre tend 
to increase at a decreasing rate as forages add 
nitrogen and organic matter. 
7 The regr~ssion equation upon which fig. 8 is based is Y == 
1,850 + 71.7X - 0.204X'. Using the derivative of this total 
income equation as related to forage acreage, we obtain 
dY /dX = 71.7 - 0.408X which indicates the change (marginal 
quantity) of total gross income for each 1 acre increase in 
forage. 
S For a detailed discussion of complementary relationship,; in 
.the crop rotation see: Heady, Earl O. and Jensen, Harald R. 
The economics of crop rotations and land use. Iowa Agr. Exp. 
Stn. Res. Rul. 383; and Heady, Earl O. Economics of rotation 
with farm and production policy applications. Jour. Farm 
Econ. 30:645·664. 1948. 
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(2) The livestock systems followed tended to 
parallel the line of greatest profitability. Farms 
with the smallest acreage of forage carried very 
little livestock.. Those with a medium acreage 
of forage carried livestock which promised the 
greatest returns from a small investment. Those 
with a large acreage of forage and greater invest-
ment in livestock doubtless selected the most profi-
table kinds of livestock first and then pushed in-
vestment into succeedingly less profitable kinds as 
capital and acreages of forage were extended. 
(3) It is quite likely that management was 
greater or more efficient on farms with greater 
acreages of forage, and this may have prevented 
an even greater rate of decline in the curve. 
Gross income tells little about net income and 
profits. But from the relationship shown in fig. 8 
and other derived data, it is possible to estimate 
which farms had the greatest net farm income in 
terms of acreage of forage. The specific point 
of maximum profits has no particular reference to 
a specific soil-conservation system of farming, 
but it is of interest in terms of the profitability 
of various types of farming in the area. Using 
the data for fig. 8 plus derived cost information,9 
it is estimated that net incomes were greatest for 
those farms in the sample which had about 
71.4 acres of forage.1o Net income is at a maxi-
mum when the addition to gross annual revenue 
is equal to the addition to total annual costs. For 
smaller acreages of forage, the addition to revenue 
is greater than the addition to costs, and net in-
come can be increased by extending both gross 
income and costs. For larger acreages of forage, 
the marginal or additional cost is greater than the 
marginal or additional gross income. At 71.4 
acres of forage, marginal or additional cost is 
equal to marginal or additional gross income, and 
net income is at a maximum. 
These estimates' are not highly refined because 
they include the aggregation of cropping systems, 
livestock systems and cost structures found on 
• The equation defining added costs In relation to forage acres 
has been synthesized or derived from basic figures used in 
this study and In the studies reported in Iowa Agr. Exp. Sta. 
Buls. 381 and 389. The equation of total annual costs (out-
lays) in relation to acreage of forage and livestock systems 
where C represents total annual costs and X represents for-
age acreage Is C= 695 + 42.66X. Using the derivative of 
thIs total cost function, we obtain dC/dX = 42.56 Indicating 
that the Increase in total costs associated with each 1-acre 
change In forage Is constant, $42.56. This Includes labor, fuel 
and seed, repairs and depreciation, taxes, supplies, annual out-
lays for feeder stock, depreCiation on breeding stock, and other 
Items. Its magnitude Is great not because forage costs so 
much per acre but largely because the annual outlay for 
feeding fltock Is great for -most of the farms producing more 
forage. 
10 Given the gross income function of equation (1) below and 
the total cost function of equation (2) below (both In re-
spect to forage acreage) the derivatives become those indI-
cated in equations (3) and (4). respectively: 
(1) Y=1,850-71.7X-0.204X· (2) C=695-42.56X (3) dY /dX = 71.7 - 0.408X (4) dC/dX = 42.56. 
As we· wish to equate additional (marginal) returns to addi-
tional (marginal) costs, we can set the Ilerlvatlves equal In 
the manner dY /dX = dC/dX and thus obtain equation (5). 
Solving for X we obtain equation (6) which states that the 
addition to costs Is equal to the addition to revenue and. 
therefore, that net profit is at a maximum with 71.4 acres of 
forage. (5) 71.7 - 0.408X = 42.56 or X:::: (71.7- 42.56) /(0.408) 
(6) X:::: 71.4. 
the sample of l60-acre farms,u They describe 
the transition (quantities and structure) of re-
turns and costs from farms with small acreages 
of forages to farms with large acreages of for-
age. Farms at the extremes in acreage of for-
age differed considerably in organization. The 
estimates serve as a descriptive step in character-
izing the farms in the area. However, some in-
dividual farms with an acreage of forage greater 
or smaller than 71.4 acres had greater net incomes 
than those farms with an acreage of forage ap-
proximating this calculated point. This type of 
variation is due both to sampling error and to the 
diverse techniques, management and capital struc-
ture on the farms. The homogeneity introduced 
into the sample by limiting the size of farm and 
the soil types included did not remove these 
sources of variation. 
The foregoing analysis does little to indicate 
the costs and returns of specific conservation and 
feed utilization farming systems. The budget 
analysis that follows serves this purpose. It also 
indicates the amolint of investment in conser-
vation and livestock that is adapted to individual 
farmers who differ in amounts of capital con-
trolled and in managerial skill. 
ANALYSIS OF ALTERNATIVE 
CONSERVATION SYSTEMS 
OF FARMING 
The purpose of this phase of the study is to ex-
amine several alternatives available to farmers 
in the area in conserving the soil and in utilizing 
the additional forage produced in different con-
servation cropping systems. Kinds of adjustments 
necessary, capital and labor requirements for these 
adjustments, and costs and incomes of the dif-
ferent systems are estimated through the budget 
process as outlined in the explanation of methods 
of analysis. 
The best use of forages has become an increas-
ingly pressing problem in western Iowa. Acreages 
and yields of hay and pasture have incre-ased and 
the acreage of row crops has shown a relative 
downward trend in this area in the last 35 years. 
This is in contrast to a slight increase in row 
crops in Iowa as a whole.12 It now appears likely 
that more forage will aid in reducing erosion to 
manageable proportions, and the additional forage 
will require more cattle to process it economically. 
More forage could be used as a green manure 
crop, but the returns are likely to be greater if 
n The gross Income and total costs functions of previous para-
graphs are not related to farm output, the conventional pro-
cedure. but to forage acreage as the latter I" more nearly 
the point of interest In the study here. The total function's 
presented are "hybrids" of changes In output and changes In 
products and factor combinations as forage acreage varies 
from zero upward. The writers are fully aware of this "ag-
gregation." They use the marginal analysis as a simple and 
appropriate way of presenting the results as compared to 
alternative methods. 
U See: Toward a long-range land use and soil conservation pol-
icy for Iowa with special reference to a western Iowa prob. 
lem area. Summary for Soil Conservation Seminar June 30 
1948. Iowa State College, Ames, Iowa. p. 29.' , 
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the forage is fed to livestock and the manure is 
returned to the land. 
Forages are used in various ways in feeding live-
stock on farms in the area. On many farms, 
yearling steers or calves are bought in the fall, 
wintered, pastured in spring and summer, and 
finished on grain for the fall market. Other cattle-
feeding systems are used on individual farms. 
Small numbers of dairy cows use some hay and 
pasture on most farms. Beef cows and calves 
represent one method of utilizing the forage in 
the area, although small numbers of cows, in com-
bination with other cattle systems, are more 
characteristic than are large specialized beef cow 
herds. Each system requires certain additional 
investments, some in buildings and some in ani-
mals.· Each type of livestock can be fed many 
different rations including different proportions 
of grain and forage. These different rations call 
for different numbers of animals, different in-
vestments in livestock, different periods of pro-
duction and different amounts of risk and uncer-
tainty. 
CONSERVATION GOAL AND ALTERNATIVE WAYS OF 
ATTAINMENT 
Agronomists tentatively estimate that if aver-
age annual soil losses are held at about 5 tons per 
acre, permanent soil deterioration is not likely to 
occur. A loss of 7 tons per acre is taken in this 
study as a goal or objective to which changes in 
systems in farming may be directed.13 This level 
of soil loss may be attained by using (1) mainly 
mechanical erosion control practices (terracing 
and contouring), (2) mainly crop rotation contain-
ing more forages or (3) many combinations of 
the two methods. Conservation is not a discrete 
phenomenon which must be attained in one degree, 
or by one method, or not at all. Many possible 
levels are attainable, and each can be reached by 
different methods. The economic or farm manage-
ment problem is one of deciding "which level" 
and "which method" is most profitable for various 
farming situations. 
Three, somewhat distinct, soil-management sys-
tems are studied as a basis for analysis of com-
bined crop-livestock systems. They include (1) 
,. See Appendix B for a statement of the reasons for choosing 
a goal of 7 tons per acre. 
rotations alone, (2) rotations, terracing and con-
touring in combination and (3) rotations, terrac-
ing, contouring and fertilizer in combination. A 
cash-grain system of farming that would reduce 
erosion to satisfactory levels also is outlined later 
in this bulletin. Each conservation system is es-
timated to be capable of reducing erosion to an ac-
ceptable level of soil loss per acre. The steeper 
land is put in grass to decrease erosion to eco-
nomic levels. The adequacy of a rotation or prac-
tice on a particular soil type was arrived at by 
using the calculations from Browning.14 
CROPPING PATTERNS 
The three soil-management systems that involve 
changes in crop rotations were applied to each of 
the 40 sample farms. The particular rotation 
used on each soil- and slope-group area in the 
farm, as indicated in detailed soil survey maps for 
the individual farms, was the one with the smallest 
acreage of forage that would control erosion at the 
goal level of 7 tons of soil loss per acre (see Ap-
pendix B, tables B-1 and B-2). 
The cropping patterns in 1947-48 for the farms 
were grouped into three categories for comparisons 
with the recommended pattern (table 3). Al-
though large differences existed among farms in 
1947-48, the acreage pattern projected for the 
alternative systems would be quite similar for 
the three groups of farms. These similarities sug-
gest that the physical characteristics of the farms 
are much alike and, in the long-run, that they can 
carry similar cropping programs. 
Use of rotations alone to control erosion would 
limit the acreage of grain to about 35 acres of 
corn and 25 acres of oats on these 160-acre farms. 
Although about 95 acres of hay and pasture in the 
crop rotation would increase the yields per acre of 
grain crops, the percentage decrease in acreage of 
grain would be much greater, and total production 
of grain would be lowered (table 4). Total pro-
duction of forage would be increased because of 
the larger acreage, but meadows in long rotations 
yield less per acre after the first 2 or 3 years as 
the stand becomes thinner. 
U Browning, G. M., Parl!'!h, C. L. and Glass, John A. A method 
for determining the use and limitations of rotations and con· 
servatlon practices In the control of soil erosion In Iowa. 
Jour. Amer. Soc. Agron. 39:65; and other materials furnished 
by the senior author. 
TABLE 3. AVERAGE ACREAGE PER FARM OF CORN, OATS AND MEADOW WITH THREE ALTERNA· 
TIVE SYSTEMS OF SOIL MANAGEMENT THAT WOULD HOLD SOIL LOSSES TO 7 TONS 
Group of farms 
in 1947·48 
High acreage of forage ...... 
Medium acreage of forage .. 
Low acreage of forage ........ 
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PER ACRE, COMPARED WITH ACTUAL ACREAGES IN 1947·48. 
1947·48 average 
Alternative systems of soil management 
Rotations only Rotations. terracing and contouring 
Rotations. terracing, 
contouring and 
fertilizer 
Corn I Oats I Meadow Corn I Oats I Meadow Corn I Oats I Meadow Corn I Oats I Meadow 
44 28 80 31 22 99 49 33 70 55 34 63 
60 39 53 37 26 89 51 35 66 58 35 59 
69 50 36 35 24 96 49 34 72 56 34 65 
TABLE 4. PRODUCTION OF FEED PER FARM WITH THREE ALTERNATIVE SYSTEMS OF SOIL MAN-
AGEMENT, COMPARED WITH AVERAGE AND ESTIMATED NORMAL PRODUCTION IN 1947·48. 
Alternative systems of soil managementt 
Group of farms 
In 1947·48 
Normal on 1947·48 
acreage • Rotations only 
Rotations, terracing 
and contouring 
Rotations, terracing, 
contouring and 
High acreage of forage ..... . 
Medi~m acreage of forage 
Low acreage of forage ........ 
Corn 
(bu.) 
2,275 
2,907 
3.542 
I Oats I Hay 
(bu.) (tons) 
1,052 64 
1,451 55 
1.555 38 
Corn I Oats \ Hay 
(bu.) (hu.) (tons) 
1,645 793 106 
1,938 931 107 
1.808 871 102 
fertilizer 
Corn I Oats I Hay Corn I Oats I Hay 
(bu.) (bu.) (tons) (bu.) (bu.) (tom') 
2,563 1,136 95 3,184 1,296 116 
2,703 1,236 101 3,45~ 1.382 115 
2.494 1,210 99 3.174 1,391 119 
.Ylelds obtained in 1947·48 were adjusted to weather conditions equal to the 1939·47 average, which was somewhat more 
favorable than in 1947 but less favorable than in 1948. 
tYields for alternative systems of soll management are shown in Appendix A, table A·1. 
A soil-management system built around im-
proved rotations, terraces and contouring would 
include about 50 acres of corn, 34 acres of oats 
and 70 acres of hay and pasture on 160-acre farms. 
This system of conservation farming would pro-
duce more feed than is normally produced with 
present systems, except on those farms where corn 
is grown on 50 percent or more of the cropland. 
A combination of improved rotations, terraces, 
contouring and fertilizer would produce more feed 
on all farms after the conservation systems were 
used long enough to reflect the yield-increasing 
potentialities of the improved practices. On 160-
acre farms, about 56 acres would be in corn, 34 
acres in oats and 62 acres in hay and pasture. 
AMOUNT OF TERRACING REQUIRED 
Terraces shorten the slopes from which runoff 
is carried on the land. The terraces decrease both 
the rate and, to some extent, the total amount of 
water runoff. Where terraces are used to reduce 
erosion, a greater proportion of the land may be 
in grains, and conservation depends to a lesser 
extent on a large acreage of forage crops. The 
retention of some extra moisture by terraces is 
beneficial to crop yields during dry periods in 
western Iowa. This benefit is in addition to the 
more effective control of erosion by terracing. In 
the analysis that follows, other recommended me-
chanical practices, such as contour listing and con-
tour planting, are used in conjunction with ter-
racing. 
The three groups of farms do not differ greatly 
in estimated amount of terracing required (table 
5). Estimates assume that terraces would be put 
on all land with slopes of more than 4 percent or 
less than 12 percent (except on the hilltop area 
before or at the break of the hill such as are 
found on Monona soils). "It is difficult to build 
and maintain terraces which have adequate capa-; 
city and can be farmed with modern machinery 
on slopes above 12 percent."15 Much of the land 
on many farms is too steep to terrace. Invest-
ment in terraces would average $600 to $700 per 
"'Hamllton, C. L. Terracing for soil and water conservation. 
U. S. Dept. Agr. Farmers' Bulletin 1,789. 'Vashlngton. D. C. 
farm if construction work is hired (table 5). But 
out-of-pocket costs could be reduced considerably 
if a farmer does the work himself, when he has 
no urgent tasks to do, with his own tractor, mold-
board plow or a large disk blade. Terracing can 
be done with these implements at the rate of 1,600 
to 2,400 feet of terrace per day.lo "Out-of-pocket" 
costs for a farmer doing his own work would 
amount to only about half the amount shown in 
table 5. The average for all farms, excluding 
labor costs, would be $403. 
Upkeep on properly constructed terraces is very 
low; if handled carefully, terraces require very 
little care other than that encountered in ordinary 
field work. Ordinarily, terraces are constructed 
to take care of most unusual conditions but oc-
casional hard rains can cause severe damage. 
However, to meet all eventualities would be more 
costly than to repair terraces occasionally. Most 
recommendations for terracing provide for even-
tualities that would occur at least once in 10 
years,17 
RESPONSE TO FERTILIZER AND COSTS 
Addition of fertilizer to a cropping program, 
along with terraces and accompanying mechanical 
'.Ibld., p. 49. 
"Agricultural engineers refer to the overflowing of terraces 
OCCUrring on the average of once In 10 years as economic 
construction of terraces. The possibility exists, in this case, 
that overflowing the terraces might occur 1n 2 or more con· 
secutlve years, but the probability exists that It would not 
occur again for 18 or more years. The average probability 
would still be once In 10 years. 
TABLE 5. ESTIMATED TERRACE CONSTRUCTION RE. 
QUIRED AND COST PER FARM ON FARMS IN IDA· 
MONONA SOILS AREA OF WESTERN IOWA. 
Group of farms in 
1947·48 
High acreage of forage 
Terrace 
construction 
per farm. 
(100 ft.) 
181 
Cost per farm 
at $3.50 
per 100 ft. 
(dollars) 
634 
Medium acreage of forage 200 700 
Low acreage of forage 172 602 
·Estimated hy applying table of requirements for feet of ter. 
race required per acre, as shown In USDA Farmers' Bulletin 
No. 1789. p. 34, to areas of soil and average percent of slope 
from soil maps and adjusted for experience with the slopes 
In the area. That the terraces might not fit field by field Is 
recognized. However, It is believed that the amount of ter. 
racing required per farm will be apprOXimately -as estimated. 
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practices, increases the production of both grain 
and hay. Fertilization is a way of increasing the 
size of the farm business through the addition 
of inputs on a given area; more feed can be pro-
duced from a limited farm acreage. Output of 
both grain and hay increases. The proportion of 
grain to forage does not change much. Both types 
of crops respond well to fertilizer applications in 
the area. 
Use of fertilizer may facilitate the use of ro-
.tations with a slightly higher proportion of grain 
on some farms. Fertilizer causes a heavier growth 
of the forage crops and contributes more to 
erosion control than the same acreage of forage 
without fertilizers. 
Rates of fertilization used in the study are 
shown in Appendix B, tables B-1 and B-2. No 
attempt has been made to maximize returns from 
the fertilizer application itself, and, although other 
rates of application might be more profitable, the 
average return per unit of fertilizer used in this 
study is high. Production under the proj ected 
soil-management system, including use of fer-
tilizer with terraces, rotations and contouring, was 
shown in table 4. 
Investment in fertilizer differs from investment 
in terraces. Terraces normally last for many 
years. The results from fertilizer are of short 
duration. Most of the returns from fertilizer are 
obtained within a crop season or the term of a ro-
tation. Only a small proportion of the benefits 
extend over a longer period. 
Increases in yields (as compared to current 
yields) because of fertilizer are estimated to be 
14 percent for corn on farms with a median to low 
acreage of forage in 1947-48 and 8 percent on 
farms that had a relatively high amount of for-
age in those years. Oat yields per acre would be 
increased 16 to 25 percent and hay yields about 15 
to 20 percent by the use of fertilizer. 
The quantity of fertilizer required for the soil-
management program indicated in table 4 for 
the three groups of farms would vary from 420 
pounds of nitrogen on the high-forage farms to 
about 450 pounds per farm per year on farms 
which the acreage of forage crops was smaller in 
1947-48. The quantity of phosphate (P20!i) would 
average from 300 to 350 pounds per farm (table 
6). 
The average added cost of the nitrogen on all 
farms would be about $37 at 1940-44 prices for 
4-16-8 analysis. Phosphate would cost about $22. 
The added return at 1940-44 prices would amount 
TABLE 6. ANNUAL FERTILIZER REQUIREMENTS PER 
FARM FOR INCREASE IN PRODUCTION 
INDICATED IN TABLE 4. 
Group of farms In Nitrogen (N) 
1947·48 with: 
(pounds) 
High acreage of forage 420 
Medium acreage of forage 458 
Low acreage of forage 452 
458 
Phosphate (p.o.) 
(pounds) 
349 
300 
345 
to a little more than $700. Even when costs for 
the fuel and labor used in fertilizer applications 
are added, use of fertilizer with terracing and 
contouring would be profitable for all three groups 
of farms. Response to fertilizer on terraced land 
may be relatively greater in the Ida-Monona soil 
area than in other areas because of some ad-
ditional moisture conserved by terraces. 
LIVESTOCK SYSTEMS 
After the soil-management systems and their 
costs were computed, nine alternative livestock 
feeding systems were considered for each farm. 
These systems included milk COWS; beef cows to 
raise calves; 2-year-old steers fed in drylot; calves 
or yearling steers, wintered and fed in dry lot ; 
calves or yearlings wintered, pastured and finished 
in drylot; and calves or yearlings, wintered, fed 
on pasture and finished out in drylot. These 
cattle systems, which are described in detail in 
Appendix C, were studied as practical alternatives 
in using the forage produced under the different 
soil-management systems. 
Each soil-management system has a different 
proportion of forage and grain feeds, as shown in 
table 4. In fitting the different livestock systems 
to the soil-management systems on an individual 
farm, this procedure was followed: Enough of 
the particular kind of cattle, based on known feed 
requirements and combinations, was used to utilize 
the forage produced; enough grain was withdrawn 
from production of corn and oats for the grain re-
quirements of the cattle. Feed also was provided 
for the horses, poultry and a small dairy enterprise 
on each farm. The rest of the grain was used for 
a hog enterprise. The hog enterprise thus be-
comes a residual in terms of feed supplies, and 
the farms are self-sufficient in feeds in the sense 
that the entire production would be fed on the 
farm. 
A total of 27 complete organizations that in-
clude livestock were considered for each farm-
nine livestock systems for each of the three soil-
management systems. Numbers of cattle and hogs 
for each alternative system are shown in table 7. 
Hog numbers would be smaller than in 1948 on 
all farms if rotations alone were relied upon for 
erosion control. The level of dairy production 
used was 323 pounds of butterfat production per 
year. This is higher than the average production 
in Iowa on all farms but it is less than the better 
dairy herds produce. 
I NVESTMENT IN LIVESTOCK 
The various alternative systems of conservation 
farming, which differ in soil-management prac-
tices and method of utilizing forage, require dif-
ferent amounts of capital invested in livestock. 
Thus a farmer has numerous alternatives, and he 
may select a system that fits his own capital 
position and his ability to withstand risks. 
TABLE 7. NUMBERS OF LIVESTOCK FOR SPECIFIED 
SOIL-MANAGEMENT AND LIVESTOCK SYSTEMS. 
Soil-management system 
Livestock Rotations, Rotations, contouring, system Rotations contouring, terracing (including and and nogs) terracing fertilizer 
Cattle I Hogs Cattle I Hogs Cattle I Hogs 
Dairy cows 1.8 66 17 122 20 166 
Beef cow herd 24 102 22 156 26 192 
Yearlings wintered, 
fed in drylot 53 26 50 46 58 68 
Yearlings wintered, 
Eastured, fed grain 
n drylot 26 60 24 109 28 144 
Yearlings wintered, 
fed on pasture, 
120 finished in drylot 27 41 26 90 30 
Calves wintered, 
fed in drylot 53 6 50 37 58 44 
Calves wintered, 
pastured, 
'fed grain in drylot 26 48 24 104 28 131 
Calves wintered, 
fed on pasture, 
finished In drylot 29 31 27 82 32 105 
Two-year-olds 
fed in drylot 168 74 157 70 185 82 
DAIRY CATTLE 
A dairy cattle herd consumes a large quantity 
of forage with a minimum of investment and 
risk. A dairy herd also provides an opportunity 
for marketing a large amount of labor-though 
usually at a low rate per hour of labor performed. 
But for those farmers who want to do the work, 
there is an opportunity to obtain a high total in~ 
come; higher than could be obtained by investing 
a like amount of capital in any other type of cattle. 
As the investment in dairy cows is for cattle 
which remain on the farm for several years of 
milking, the risk of fluctuation in prices for dairy 
animals is less important than for fattening cattle, 
which depend upon a margin between the purchase 
and sale prices for a profit. One advantage of an 
investment in dairy cows is that losses in value 
of the animals need not be taken at the time the 
change in price occurs; usually it can be postponed 
for several years. In fact, the loss may be canceled 
out by future rises in value. Salvage value of a 
cull cow may not fluctuate widely or be large in 
comparison with the value of her production. 
When rotations alone are used to control erosion, 
the amount of investment required for livestock 
with dairy cattle used to consume the forage is 
about $3,200 at 1940-44 price levels (table 8). 
This includes a few hogs as well as dairy cows. 
When terracing and contouring are used with the 
proper rotations, the investment is $3,300. More 
hogs and fewer cattle are included in this figure. 
When fertilizer is added to the soil~management 
system that includes terracing, contouring and 
appropriate rotations, more cattle and hogs are 
included in the investment figure of about $3,950. 
TABLE 8. TOTAL INVESTMENT IN SPECIFIED KINDS OF 
CATTLE AND HOGS UNDER EACH OF THE THREE 
SYSTEMS OF SOIL MANAGEMENT FOR A 
160-ACRE FARM, 1940-44 PRICES. 
Soil·management system 
Livestock Rotations, system Rotations, contouring, (including contouring hogs) Rotations and terracing, 
terracing and fertilizer 
Dairy cows $3,206 $3,303 $3,942 
Beef cow herd 3,351 3,431 4,074 
Yearlings Wintered, 
pastured and fed 
grain in drylot 2,128 2,256 2,750 
Yearlings wintered, 
fed on pasture, 
finished In drylot 2,121 2,254 2,728 
Yearlings wintered, 
fed in drylot 3,900 3,752 4,531 
Calves wintered, 
pastUred, and 
fed grain in drylot 1,704 1,828 2,240 
Calves wintered, 
fed on pasture, 
finished in drylot 1.616 1,794 2,186 
Calves wintered, 
fed in drylot 
2,994 2,867 3,427 
Two-year-old steers 
fed in drylot 16.668 15,563 18,285 
When terracing and contouring are used to control 
erosion, less forage is produced relative to grain 
than when only rotations are used. But both 
forage and grain are produced in greater quanti~ 
ties when fertilizer is added. 
A BEEF cow HERD 
Investment in livestock to use the forage is 
slightly higher for a beef cow herd than for a 
dairy cow herd. Fewer replacement heifers are 
needed with a beef cow herd than with a dairy 
cow herd. Accordingly, more of the forage con~ 
sumption is by mature beef cows. 
A beef cow herd ordinarily utilizes very little 
grain. Therefore, the grain produced by the 
three soil-management systems would be fed to 
hogs. The combination of beef cows and hogs is 
more specialized than any other cattle-hog sys-
tem; that is, the cattle get only forage and all of 
the grain is consumed by hogs. 
The beef, herd offers the same sort of price risk 
as dairy cows. Absorption of a drop in price of 
cows may be postponed for several years. Turn-
over of investment is shorter in beef cows and 
hogs than in dairy cows and hogs because less 
is invested in cattle and more in hogs (compare 
tables 8 and 9). 
The total investment per farm in beef cattle and 
hogs for each of the three systems of soil manage-
ment would be: rotations alone, $3,350; rotations, 
terracing and contouring, $3,430; and the latter 
system combined with fertilizer applications, 
$4,075. Total investment in livestock (cattle and 
hogs) is slightly more for a beef herd than for 
a dairy herd with each soil-management system. 
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YEARLINGS WINTERED, PASTURED AND FED GRAIN 
IN DRYLO'.r 
This system of cattle fattening utilizes more 
forage per head than most systems common in 
Iowa. The cattle use a relatively small quantity 
of grain and a considerable part of the farm sup-
ply of grain can be used to produce hogs. Good 
gains are obtained on grass with a minimum of 
labor and investment in livestock. Investment in 
livestock to utiliZe feed when rotations alone are 
used to control erosion would be about $2,130; 
using rotations, terracing and contouring, $2,260; 
and adding fertilizer to these practices, $2,750. 
Fattening cattle in any kind or system of cattle 
feeding involves considerable price risk compared 
to a dairy or beef cow herd. The cattle must be 
sold when fat and within a relatively short period 
of time. If kept beyond a certain degree of fat-
ness, gains are expensive and mere maintenance 
would not pay a return on feed or care. Thus, if 
prices fall, the loss must be assumed at the time 
or within a few.weeks. There is little opportunity 
to postpone marketing, as can be done with dairy 
or beef cows which are ordinarily sold only as 
culls. Once a steer is started on grain it is 
usually not economical to return to a ration con-
sisting largely of forage. Generally, a part of the 
returns must be obtained through a margin be-
tween the purchasing price and the selling price. 
This type of cattle is not efficient enough in con-
verting feed to meat to make a profit without a 
margin. 
CALVES WINTERED, PASTURED AND FED GRAIN 
IN DRYLOT 
Calves put on more weight than yearlings and 
they are kept on the farm longer. Calves would 
gain 600 pounds and yearlings 557 pounds before 
being finished to choice grade. More total grain 
would be required for calves, and so a few less 
hogs could be raised on the farm. Also, fewer 
hogs can be supported in the feed lot after the 
calves. As calves would take longer to finish, 
the market may be a bit more favorable for them 
when sold. 
YEARLINGS WINTERED, FED GRAIN ON PASTURE AND 
FINISHED IN DRYLOT 
This system of cattle production utilizes slightly 
less forage than when steers are pastured in sum-
mer and then placed in a feed lot. A smaller 
part of the fattening or growth is made on pasture. 
Also, if the pasture feed becomes unpalatable, 
steers will turn more and more to the grain avail-
able. Furthermore, a steer may start the fatten-
ing process early. Forcing him to consume pasture 
will be uneconomical, especially if the pasture be-
comes dry. Hence, full utilization of pasture may 
be difficult to accomplish. The system has the 
advantage of providing an alternative feed when 
the pasture fails to produce. But farmers generally 
may obtain the same advantage by pasturing 
steers until the pasture becomes short and then 
placing the animals in a drylot. 
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This system of feeding steers on pasture usually 
obtains high gains per day and often gets the 
cattle to market before the large movements of 
grass fat or range cattle arrive. 
A disadvantage of this system is the extra labor 
involved in hauling feed to the pasture and in pro-
viding water. This is important because it comes 
at a time when farm work with crops is also at a 
peak. 
Total investment in livestock is not high; it is 
about the same as in the system with steers pas-
tured. Investment required in livestock is about 
$2,120 with rotations; $2,250 with rotations, ter-
racing and contouring; and $2,730 with fertilizer. 
A little more corn is needed per head for cattle 
handled this way than where no grain is fed while 
on pasture. The cattle are in the dry lot a shorter 
time so fewer hogs- can be produced behind the 
steers. 
CALVES WINTERED, FED GRAIN ON PASTURE AND 
FINISHED IN DRY LOT 
The difference between calves and steers under 
this system of feeding and the system with no 
grain while on pastures is about the same as ex-
plained above for the system of pasturing before 
starting grain feeding. Relative response is about 
the same, although calves might tend to fall on a 
less favorable market as they would be marketed 
a little later than steers. 
The required investment in livestock with calves 
wintered, fed on pasture and finished in drylot 
would be about $1,600 for the soil-man::tgement 
system using rotations alone to control erosion; 
$1,800 for the system using rotations, terracing 
and contouring; and $2,200 for the system using 
fertilizer in addition to these practices. 
YEARLING STEERS WIN'l'ERED AND PED IN DRY LOT 
Feeding yearling steers in drylot is commonly 
done in western Iowa. The steers are wintered 
chiefly on roughage before they are fed grain and 
hay in drylot in summer. Drylot systems of cattle 
feeding are discussed here to show some differ-
ences between the usual system of cattle feeding 
and the systems that use more pasture. Fatten-
ing cattle on pasture part of the year is generally 
thought of as a cattle-feeding system that uses 
forage. 
A relatively large number of yearling steers 
will be required to utilize the forage if the steers 
are wintered and fed in drylot. Few hogs could 
be fed, especially when rotations alone are de-
pended upon to control erosion. The quantity of 
grain produced would be small compared to pro-
duction of forage. 
Total investment in all livestock would amount 
to about $3,900 for the soil-management system 
of rotations alone and $3.750 for rotations, ter-
racing and contouring. When terracing and con-
touring are used, less forage is produced, fewer 
steers would be needed to utilize it and more grain 
would be available for hogs. With fertilizer added 
to rotations, terracing and contouring, more of 
both grain and forage would be produced, and more 
steers and hogs could be fed. Investment in live-
stock would amount to about $4,530. 
CALVES WINTERED AND FED IN DRYLOT 
Much of the discussion of yearling steers above 
also applies to calves handled similarly, except 
that a margin is not so important with calves be-
cause more efficient gains are obtained with calves 
than with steers. Calves bought at 440 pounds 
make considerable growth before reaching ma-
turity. Growth and fattening of calves can be ac-
complished with less feed per pound of gain than 
the mere adding of fat to an older animal. Calves 
are generally kept on the farm longer than steers. 
The total amount of weight added is . greater with 
calves (560 pounds) than with yearlings (465 
pounds) fed in a similar way. Calves would take 
more grain but about the same quantity of hay. 
Accordingly, fewer hogs can be produced with the 
grain left after feeding the calves from the supply 
produced on the farm. Also, fewer hogs can be 
supported after the calves in the feed lot. 
Investment in livestock with calves to utilize 
the forage would be about $3,000 for rotations 
alone; $2,870 for rotations, terracing and contour-
ing; and $3,425 for the latter practices plus fer-
tilizer. 
Ordinarily, somewhat more care is necessary 
for calves than for yearlings. Feeder calves are 
not as likely to stand shipping as well as older 
cattle. Better shelter from wet weather and cold 
is important for calves. 
TWO·YEAR-OLD STEERS FED IN DRYLOT 
The greatest investment in livestock would be 
needed for 2-year-old steers fed in drylot. Usually, 
each animal consumes only about 112 ton of hay 
since the cattle are kept on the farm but a short 
time. Accordingly, a relatively large number of 
animals would be needed with this system to con-
sume the hay under anyone of the soil-manage-
ment systems. 
Amount of investment in livestock required 
under the soil-management system having ro-
tations alone to control erosion would be large-
about $16,670 at 1940-44 price levels. A large 
quantity of forage would be produced, all of which 
would be harvested as hay for this particular sys-
tem. Using such cattle to pasture a part of the 
forage usually, is not done because the large in-
vestment per animal makes the risk of loss from 
price changes relatively high. Consequently, the 
2-year-old steers in drylot system is not ordina-
rily used as a method of consuming forage. The 
latter is incidental in the minds of those feeding 
this type of cattle. 
Less investment ($15,560) is necessary for this 
livestock system used to consume the forage from 
a rotations, terracing and contouring system of 
soil management as less forage is produced. When 
fertilizer is added to the system with rotations, 
terracing and contouring, still fewer acres of for-
age are grown, but, yield per acre is greater, and 
more steers are needed to consume the larger total 
production of forage. Investment required in live-
stock would be about $18,285. 
No hogs could be fed on the farm with these 
systems other than those used to follow the cattle 
in the feed lot. In fact, grain would have to be 
bought to finish all the cattle required to utilize 
the forage. 
INVESTMENT IN CATTLE ONLY 
Investment in -'livestock would be least when 
forage is used in fattening calves or yearlings, 
followed by beef and dairy cows and finally by 
cattle fattened in drylot (table 9). This assumes 
that only enough cattle would be kept to utilize 
the forage produced, and all of the grain aside 
from that necessary to complete the ration of the 
roughage-consuming livestock was sold. Addi-
tional grain would have to be bought for the sys-
tem with 2-year-old steers because of their rela-
tiv~ly low. forage requirements and the heavy 
gram reqUIrements. Thus, for a farmer who is 
short on capital and who wishes to have only 
enough livestock to utilize the forage produced, 
fattening cattle with a combination of pasture and 
grain would require the smallest outlay. 
But utilization is a particular problem only when 
forage is competitive with grain. So long as for-
age is complementary, in the sense that addi-
tional acreage and production of hay increases 
~otal production of grai~ although corn acreage 
IS smaller, profits can be mcreased even if the for-
age is not utilized. The greater production of 
grain will increase gross profits while costs can be 
reduced by growing but not harvesting hay. (The 
TABLE 9. INVESTMENT IN SPECIFIED KINDS OF CATTLE 
UNDER EACH OF THREE SYSTEMS OF SOIL MAN-
AGEMENT FOR A I60·ACRE FARM, 1940-44 PRICES. 
Soil-management system 
Kind of Rotations, Rotations, livestock contouring, 
Rotations contouring terracing and 
terracing and fert!llzer 
Dairy cows $2,912 $2,711 $3.319 
Deef cow herd 2,847 2,674 3.147 
Yearlings wintered, 
pastured and fed 
grain in drylot 1,829 1,703 2,009 
Yearlings wintered, 
fed on pasture, 
finished In drylot 1,930 1,822 2,133 
Yearlings wintered, 
fed In drylot 3,775 3,525 4,158 
Calves wintered, 
pastured and 
fed in drylot 1,392 1,297 1,529 
Calves wintered, 
fed on pasture, 
finished In drylot 1,565 1,457 1,724 
Calves wintered, 
fed In drylot 2,887 2,693 3,173 
Two-year-old steers 
fed In drylot 16,037 15,221 17,700 
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TABLE 10. INVESTMENT IN CATTLE TO UTILIZE 100 
TONS,OF FORAGE, BY KINDS OF LIVESTOCK 
AND BY FEEDING SYSTEM. 
Livestock and Head Investment 1940-44 feeding system required * prices 
Dairy cows 17 $2,781 
Beef cow herd raising feeder 
2,302 calves 19 
Feeder cattle: t 
Calves: 
'Vintered, feed in drylot 119 6,309 
'Vlntered, fed on pasture, 
finished in drylot 65 3,450 
'Vintered, pastured, ted 
grain in drylot 48 2,544 
Yearling steers: 
Wintered, ted in drylot 57 4,151 
Wintered, fed on pasture, 
finished In drylot 31 2,268 
Wintered, pastured, fed 
grain in drylot 23 1,676 
Two-year-old steers: 
Fed In drylot only 182 17,661 
·Heady, Earl O. and Olson, Russel O. Substitution relation-
ships, resource requirements and income variability In the 
utllization ot forage crops_ Iowa Agr. Exp. Sta. Res. Bul. 
390_ Requirements for calves are estimated from unpublished 
data. 
tIncludes wintering and finishing period in drylot. 
per-acre cost of growing hay is less than the per-
acre cost of growing and harvesting grain.) 18 
Investment in cattle to utilize a given production 
of forage by kind of livestock and by feeding 
system is shown in table 10. The table shows the 
cost of utilizing 100 tons of hay, or its equivalent 
in combination with pasture, when investment is 
in various types of livestock at prices equal to the 
average of 1940-44. 
ADDITIONAL INVESTMENT IN LIVESTOCK 
Added investment in livestock would differ 
among farms, depending on the quantity of for-
age they produced and the investment in live-
stock in 1948. Generally, farmers who had large 
acreages of forage in 1948 already had greater 
investments in livestock to consume the forage; 
farmers who had few acres of hay or pasture 
generally were those who sold most of their grain 
for cash and kept only a few hogs and chickens. 
Farmers who were already producing large acre-
ages of forage probably would require only small 
additional investments in livestock. These re-
lationships are shown in figs. 9, 10 and 11 for beef 
cows, milk cows and yearling steers in drylot. 
The line relating investment to current acre-
age of forage is curved downward in each figure. 
This indicates that farms with small acreages of 
forage would require relatively greater livestock 
investments per added acre of hay or pasture than 
those with large acreages.10 The reason is found in 
the fact that forage would be complementary to 
grain on farms now using an intensive grain rota-
"See Heady and Jensen. The economics of crop rotations and 
land use. op. cit. 
lOIn the regressions presented in figs. 9, 10 and 11 the co-
efficients for the squared term were Significant at a proba-
bility level of between 1 and 10 percent. 
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R = rotations; R-T-C = rotations-terraCing-contouring; 
R-T-C-F = rotations-terracing-con touring-fertilizer. 
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The -graphs also illustrate some points already 
indicated in table 8. Added investment for a 
particular livestock system would be greatest for 
the soil-management system which included fer-
tilizer because of the greater total production of 
feed (and because livestock systems have been 
worked out to use all feed produced). Also, the 
added investment is much greater for 2-year-old 
steers than for the other systems of livestock. 
These points are important in farm planning. 
An operator who has been following a cash-grain 
cropping system and is short on capital is faced 
with the need of a much greater additional invest-
ment to shift to a conservation plan than a farmer 
who is already doing a fair job of erosion control. 
This is why it is often easy to get the latter oper-
ator to adopt a conservation plan while the former 
is reluctant to make a complete shift in his oper-
ations. Plans that will allow gradual adjustments 
by operators faced with capital limitations need 
to be devised. 
LABOR INPUTS 
The alternative crop and livestock systems differ 
in amounts of labor required, which would make 
some more suitable than others for particular 
farmers. Some farmers want to integrate their 
operations so as to use only family labor. Others, 
because they have housing facilities available or 
do not look upon cash outlays for hired men as 
adding excessive risk, are willing to hire addi-
tionallabor. As indicated in table 11, a dairy cow 
TABLE 11. LABOR REQUIREIlIElNTS FOR A 160·ACRE 
FAR~1 UNDER SPECIFIED SOlL-IIIANAGE:.\IENT 
AND LIVESTOCK SYSTEIIIS.' 
Soil·management system 
Livestock 
system Rotations, Rotations, (including contouring, 
hogs) Rotations contouring terracing and 
terracing and fert!l!zer 
(months) (months) (months) 
Dairy cow herd 17.5 18.3 20.5 
Beef cow herd 9.5 10.n 11.8 
Yearlings wintered, 
pastured, fed 
grain in .drylot 10.0 10.7 11.3 
Yearlings wintered, 
fed on pasture, 
finished in drylot 9.8 11.0 12.0 
Yearlings wintered, 
fed in dry lot 13.1 13.2 13.5 
Calves wintered, 
pastured, fed 
grain in dry lot n.8 10.5 11.1 
Calves wintered, 
fed on pasture, 
finished in dry lot 9.6 10.8 11.8 
Calves wintered, 
fed in drylot 13.0 13.1 13.4 
Two-year·old steers 
fed grain in drylot 19.0 1S.3 20.1 
'Does not inclUde time of operator or his family that is avail-
able but not in use dUring slack seasons. 
herd would require more labor than any other 
type of livestock except 2-year-old steers, which 
would require a very great amount of labor be-
cause of the many animals needed to consume 
the forage produced. This is also true to a lesser 
extent with other dry lot systems of fattening 
cattle. 
Days of hired labor needed per month above 
that provided by the operator and his family' are 
shown in table 12 for operating the farms with 
several alternative soil-management and livestock 
systems. Many farmers probably could delay or 
plan some jobs ahead so that they could do the 
extra work themselves, except for the dairy sys-
tem and the feeding of calves, yearlings and 2-
year-olds in drylot. This is true for all of the 
soil-management systems. 
Some of the hired work for the drylot fattening 
systems would arise because all the forage is har-
vested and fed as hay, whereas in the other live-
stock systems part of the. forage is pastured. 
Considerable hired labor would be needed for yearl-
ings fed grain on pasture. 
ADDITIONAL INVESTIIIENT IN BUILDINGS 
Additional shelter for livestock and storage for 
grain and hay would be necessary on many farms 
if soil-conservation systems of farming were a-
dopted. This is true even for those farms which 
now have large acreages of forage. In this study, 
space for the alternative livestock systems, in-
cluding the drylot feeding systems, was considered 
necessary, even though it is well known that many 
feeders do not provide shelter other than wind-
breaks for short-fed cattle. This is somewhat 
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TABLE 12. DAYS OF HIRED LABOn NEEDED PER MONTH ABOVE THAT PROVIDED BY THE OPERA-
TOR AND HIS FAMILY FOR SPECIFIED SOIL-MANAGEMENT AND 
LIVESTOCK SYSTE)'IS Fon A 160-ACRE FARM. 
Soil-management and livestock system I Jan. I Feb. I Mar_ I Apr. I May I June I July I Aug. I Sept. [ Oct. I Nov. I Dec. 
RotaUolls: 
Dairy herd-hogs ________ . __________________ ... ___ .____ 3 
Beef cow herd-hogs _____________________ . ________ _ 
Yearlings wintered, fed in drylot-hogs 
YearlIngs wintered, pastured, fed in drylot-hogs _ ... _______________________________________ _ 
Yearlings, wintered, fed in pasture, finished in drylot-hogs _____________________ _ 
Two-year-old steers fed in drylot-hogs 17 
Calves wintered, fed in drylot-hogs ___ _ 
Calves wintered, pastured, fed In drylot-hogs ______________________ . ____________________ _ 
Calves Wintered, fed on pasture, finished in drylot-hogs ____________________ __ 
Rotations, terracing and contouring: 
Dairy herd-hogs ______________________________________ 3 
Beef cow herd-hogs ______________________________ __ 
Yearlings wintered, fed in drylot-hogs 
Yearlings Wintered, pastured, fed in drylot-hogs _________________________________________ _ 
Yearlings fed on pasture, finished in drylot-hogs ___________________________________________ _ 
Two-year-old steers fed in drylot-hogs 15 
Calves wintered, fed in drylot-hogs ___ _ 
Calves wintered, pastured, fed in drylot-hogs _________________________________________ _ 
Calves wintered, fed on pasture, finished in dry lot-hogs _____________________ _ 
Rotations, terracing, COlltoltt'illg and fertilizer: 
Dairy herd-hogs _____________________________________ _ 
Beef cow herd-hogs ______________________________ __ 
Yearlings wintered, fed in drylot-hogs 
Yearlings wintered, pastured, fed in drylot-hogs ________________________________________ __ 
Yearlings wintered, fed on pasture, 
finished in drylot-hogs 
Two-year-old steers fed In drylot-hogs 21 
Calves wintered, fed in drylot-hogs __ __ 
Calves wintered, pastured, fed In drylot-hogs __________________________________________ __ 
Calves wintered, fed on pasture, finished in drylot-hogs _____________________ _ 
3 
17 
3 
15 
6 
21 
8 
1 
24 
9 
20 
14 
2 
28 
2 
risky in some years, especially with calves. As it 
is generally considered less risky to provide shel-
ter, it has been included for all the livestock sys-
tems. In providing space, it was often possible 
to use present space for cattle and provide new 
space for hogs. Largest additional investments 
are for the drylot-cattle systems (table 13). Next 
largest would be the beef-cow and the dairy-cow 
systems. 
Most of the new buildings would be for hogs, 
especially for the soil-management systems that 
include fertilizer. Most of the sheds now on the 
farm are more suitable for cattle than for hogs. 
Individual farrowing houses are constructed when 
space for only a few animals is needed. 
ADDITIONAL INVESTMENT IN FENCES 
The cost of additional fencing would be small in 
comparison with investments in livestock and 
buildings (table 14). It was assumed that farms 
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1 
would be fenced around the outside. The only 
additional fence likely to be needed would be a 
five-strand barbed wire fence around the pasture. 
New fencing could be of more temporary construc-
tion than that now used. Lower costs would be 
possible if an electric fence were used rather than 
conventional barbed wire. Additional hog fencing 
generally would not be needed as fewer hogs would 
'be kept after changing to the conservation sys-
tems. 
To avoid a large proportion of the point rows 
that might be necessary, all inside fences would 
be removed except where permanent pasture would 
be maintained. Information was obtained for each 
farm regarding the quantities of wire and posts 
that could be salvaged from old fence lines. As 
a result, very little additional fencing materials 
would be needed on many farms. In most cases 
an electric fence could be used, but in this study 
a more permanent fence-more costly but less dif-
ficult to maintain-was assumed. 
TAI3LE 13. ADDITIONAL INVESTMENT PER FARM IN 
I3UILDINGS FOR SPECIFIED SOIL-MANAGEMENT 
AND LIVESTOCK SYSTEMS AT 1940-44 PRICES. 
Soil-management system 
Livestock Rotations, system Rotations, (including terracing terracing, 
hogs) Rotations and contouring 
contouring and fertilizer 
Dairy cow herd $ 928 $1,114 $1,855 
Beef cow herd 1,002 968 1,859 
Yearlings wintered, 
pastured, 
finished in drylot 708 827 1,351 
Yearlings wintered, 
fed on pasture, 
finished In drylot 698 793 1,282 
Yearlings wintered, 
fed in drylot 1,470 1,402 1,989 
Calves wintered, 
pastured, 
fed in drylot 589 659 1,065 
Calves wintered, 
fed on pasture, 
finished In drylot 615 650 1,044 
Calves wintered, 
fed In drylot 1,139 1,082 1,582 
Two·year·old steers, 
fed grain in drylot 6,276 6,002 7,461 
As might be expected, more fencing was avail-
able on high-forage farms that already had live-
stock. Less additional fencing would be needed 
by farmers who have made part of the adjust-
ment toward conservation through forages. Table 
14 shows that about one-fifth as much fencing 
would be needed when high-forage farms adjust to 
conservation systems through rotations, terracing, 
contouring and fertilizer as when low-forage farms 
adjust by rotations alone. 
NET INCOME FROM ALTERNATIVE SYSTEMS 
Net farm incomes, budgeted for the livestock 
systems in combination with three soil-manage-
ment systems, are those which might be expected' 
after the systems have been in effect long enough 
to obtain major increments in physical production 
and income l!esulting from yield-increasing ele-
ments of 'the new plan and with prices and costs 
at the 1940-44 level. Incomes shown in table 15 
are for the farm as a whole after all expenses, 
except those for the labor of the operator and his 
TABLE 1-1. ADDITIONAL INVESTlIIENT FER FARlI IN 
FENCING MATERIALS FOR SPECIFIED SOIL·;UANAGE· 
MENT SYSTEMS ON FAIUIS CLASSIFIED ACCORD-
ING TO ACREAGE OF FORAGE IN 1947-48 
(1940-44 PRICES). 
Soil·management system 
Group of farms Rotations, Rotations, 
In 1947-48 Rotations terracing 
terracing, 
and contouring 
contouring and fertilizer 
Low forage $ 108 $ 82 $ 75 
",redlum forage 66 46 39 
High forage 63 27 21 
family and interest on investment, were deducted. 
These incomes are the returns to operators for 
family labor, capital investment and management. 
They are considerably lower than the incomes 
that would be obtained at current. price levels. 
But the relative differences among soil-manage-
ment and livestock systems are of the kind that 
might be realized under any price level of the 
recent past. 
A soil-conservation system of farming built en-
tirely on rotations gives a much lower income 
than the other two systems because of the small 
acreage and production of grains and the relatively 
smaller production of all feeds shown in tables 3 
and 4. Addition of fertilizer to the soil-manage-
ment system is highly profitable when the feeds 
are processed through livestock. It permits a 
greater volume of business from a given area of 
land. But part of the higher net farm income 
(column 3 as compared to columns 1 or 2 in table 
15) must be attributed to the greater livestock 
investment and the greater use of labor. 
With 1940-44 prices, net farm incomes would be 
highest for the soil-management system including 
fertilizer and a dairy herd. The system of farm-
ing including dairy cows and hogs would produce 
a net farm income of about $3,270; beef cows and 
hogs, $3,160; and feeder yearlings wintered, pas-
tured and fed grain in drylot, $3,220. But as in-
dicated in table 11, dairy cattle and hogs would 
use considerably more labor than the beef-cattle 
systems. If all labor were deducted as an expense, 
returns to capital and management for the three 
systems of farming would be about $2,000 for 
dairy cows and hogs, $2,250 for beef cows and 
TAI3LE 15. NET FARM INCOME FOR SPECIFIED SOIL· 
:'IANAGE:\IENT AND LIVESTOCK SYSTEMS 
AT 1940-44 PRICES· 
Soll·management system 
Livestock Rotations, system Rotations, (inlliuding Rotntions terraCing 
terracing, 
nogs) and contouring 
contouring and fertilizer 
Dnlry cow herd $1,579 $2,661 $3,271 
Beef cow herd 1,316 2,410 3,168 
Yearlings wintered, 
fed in dry lot 1,156 2,118 2,931 
Yearlings wintered, 
pastured and 
fed grain in drylot 1,390 2,455 3,219 
Yearlings wintered, 
fed on pasture and 
finishQd in drylot 1,167 2,126 2,919 
Two-year·olds fed 
in dry lot 1,016 1,756 2,429 
Calves wintered, 
ted in drylot 890 1,813 2,420 
Calves wintered, 
pastured and 
fed grain in drylot 781 1,883 2,620 
Calves wintered, 
fed on pasture, 
finished in drylot 561 1,647 2,283 
·Return for capItal and operator's and famIly labor and man. 
agement, 
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hogs and $2,350 for yearling steers and hogs, with 
the steers wintered, pastured and fed grain in dry-
lot. Dairy and beef cow herds compare favorably 
with other livestock systems under most cost situ-
ations partly because the number of hogs included 
in the farming system is larger. As previously 
mentioned, the farming systems were set up to in-
clude enough cattle to utilize all of the forage. 
After grain was withdrawn from the total supply 
to complete the ration for cattle, hogs were added 
to consume the rest. Numbers of cattle and hogs 
under each system are shown in table 7. Most of 
the hogs in the drylot steer-feeding systems are 
scavengers in feed lots. Some soil-management 
systems provide too little grain to support hogs 
in addition to cattle, and only purchased grain 
would be available for hogs other than the glean-
ing from the feed yard. 
Organizations with calves are relatively less 
suitable for the use of large quantities of forage. 
Costs are larger for calves because the calves are 
on the farm longer. More grain is needed per 
head and, accordingly, less grain is left for hogs. 
Fewer hogs can be fed in the feed lots after the 
calves. 
In other price periods, the relative incomes of 
the various livestock systems might differ greatly. 
In 1940-44, the slaughter price of utility grade 
cattle was high relative to the price of good and 
choice animals. Accordingly, the premium in feed-
ing heavy 2-year-olds was small because of the 
price ratios among grades of cattle and the rela-
tively small margin. Price ratios favored calves 
and yearlings, and, with these animals, profit 
arises more from feeding than from margins. 
Figure 12 shows the difference in net farm in-
come from a system of soil management which in-
cludes rotations, terracing, contouring and fer-
tilizer, with yearlings wintered, pastured and fed 
out in drylot and from the systems used on the 
40 farms in 1948. On farms that had the larger 
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acreages of forage in 1948, the increase in in-
come is less, reflecting the smaller additional in-
vestment and smaller change in grain and hay 
production. The regression line falls from an 
added income of about $1,175 at 30 acres of forage 
to about $370 at 70 acres. 
Greatest opportunities to increase net farm in-
come are on the farms that have not utilized for-
age for erosion control, for its complementary 
effects on yields of grain crops or for enlargement 
of the farm businesses with livestock. 
In fig. 13 a similar relationship is shown be-
tween additional net farm income and acres in 
forage, with beef cows used to consume the forage. 
In comparison with a system that includes feeder 
yearlings, the additional income is somewhat more 
on farms on which the acreage of forage was small 
in 1948, and it slopes off at a faster rate on farms 
with larger acreages of forage. 
COMPARATIVE RETURNS FROM CASH-GRAIN 
AND LIVESTOCK SYSTEMS 
Since many farmers are short on capital, they 
are interested in a comparison of net farm in-
comes from cash-grain and livestock systems of 
farming. Data in tables 16 and 17 were computed 
as a basis for comparison of five farming systems. 
The first cash-grain system assumes an exploi-
tive cropping program, including a rotation of 
corn-corn-oats with a catch-crop seeding of sweet-
clover in the small grain for plowing under to 
provide nitrogen (table 16). This system is close 
to that used on many farms in the area. Small 
poultry and milk cow enterprises would normally 
be kept, but they are not included because they 
would be similar for all, and income would be in-
creased by an equal amount in all cases. This 
system would not prevent excessive soil erosion. 
But for this comparison, no futUre loss of land 
area from severe gullying is assumed. 
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include beef cows, 1947·48. 
The second' cash-grain system assumes soil-
management practices which would hold soil loss 
at 7 tons per acre per year. A crop rotation that 
would keep about 40 percent of the cropland in hay 
would be supplemented with contouring, terracing 
and fertilization.. Yields upon which the produc-
tion, incomes and costs' in table 17 are based are 
taken from Appendix E, table B-2 in which it is 
assumed that all crops would be sold from the 
farm. 
All feeds were allocated to livestock with no grain 
or hay sold and only protein supplements pur-
chased. The feeder-cattle system - yearlings 
wintered, pastured and fattened in drylot-and 
dairy and beef systems are the same as shown 
in table 15. 
Livestock systems assume the same cropping 
program as for the cash-grain, soil-conserving sys-
tem but with the crop yields taken from Appendix 
B, table B-1 for a livestock system of farming. 
The chief difference in investment among the 
five systems of farming is for livestock and a 
smaller amount to cover outlays for terraces, fer-
tilizer and fertilizer attachments (indicated as 
miscellaneous in table 17). The difference in in-
vestment between the conserving cash-grain and 
livestock farming systems, amounting to about 
$3,500 to $5,700, is important, however, for many 
TABLE 16. ACRE~GE, YIELD AND PRODUCTION OF CROPS AND NUMBERS OF LIVESTOCK FOR ALTERNATIVE 
SYS'l'EMS OF FARMING. 
System of farming 
Exploitlve Conserving * 
Item Unit Beef Dairy 
Cash· Cash· cow co,v 
grain grain herd- herd-
hogs hogs 
Acreage 
Corn acres 99.7 56 56 56 
Oats acres 49.8 34 34 34 
Hay acl'f'S 
-
62 62 62 
Yield per acret 
Corn bu. 34.5 52.4 58.1 58.1 
Oats 1m. 23.7 35.4 39.7 39.7 
Hay tom. 
-
1.8 1.9 1.9 
Farm production 
Corn bu. 3,436 2,934 3,261 3,261 
Oats bu. 1,180 1,204 1,355 1,365 
Hay tons 
-
112 116 116 
Livestock 
Cattle number - - 20 26 Hogs raised number - - 155 192 
'The sOII·management system Includes rotations, contouring, terraces and fertilizer, as explained earlier. 
tBased on Appendix B, tables B·l and B·2. 
Yearlings 
wintered, 
pastured, 
fed in 
drylot-hogs 
56 
34 
62 
58.1 
39.7 
1.9 
3,261 
1,355 
116 
28 
144 
TABLE 17. COMPARATIVE INVESTMENT AND NET RETURNS FOR CASH·GRAIN AND J~IVESTOCK SYSTEMS OF 
FARMING, 1940·44 PRICES. 
System of farming 
Exploltlve Conserving 
Item Dairy Beef' 
Cash· Cash· cow cow 
grain grain herd- herd-
hogs hogs 
Investment 
Power and machinery· $4,473 $4,473 $4,473 $4,473 
Bulldlngst 6,833 6,968 8,138 8,426 
Llvestock* 
-
- 3,942 4,074 
l\I!scellaneous - 835 870 868 
Land 9,682 9,682 9,682 9,682 
Total 20,988 21,825 27,105 27,523 
GroSS income 3,143 4,278 7,748 7,141 
Costs 
Crop 1,738 2,258 2,275 2,275 
Livestock 
- -
1,453 1,505 
Hired labor 
- -
553 21 
Miscellaneous 87 102 196 182 
Total 1,826 2,360 4,477 3,983 
Net farm income 1,318 1,918 3,271 3,158 
Operator and family, labor 398 569 1,230 923 
Return on capital and 910 1,359 2,041 2,236 management 
'The same set of machinery Is assumed for all systems supplemented by custom luring where necessary. 
tIncludes present buildings adapted to particular type of livestock. 
:j:Includes breeding stock plus feeders. 
§This figure is computed by subtracting cost of feeders from the sale value. 
Yearlings 
wintered, 
pastured, 
fed In drylot-
hogs 
$4,473 
7,729 
2,750 
885 
9.682 
25,321 
7.047§ 
2,275 
1,367 
11 
175 
3,828 
3,219 
864 
2,355 
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farmers who have limited capital. The operator 
who has only enough funds to make a down pay-
ment on a farm often finds that' his small equity 
position prevents further borrowing for a large 
livestock enterprise. A cash-crop system that 
would attain conservation (in terms of the per-
missible loss of 7 tons of soil) would require a 
capital investment of only $837 more than the 
exploitive system. The additional outlay would 
be for the initial investment in terraces, fertilizer 
attachments for machines and for annual costs of 
fertilizer. While the exploitive system might 
give greater returns over a period of 1 or 2 y'ears 
because of the larger acreage of corn, the soil-
conserving system of cash-grs-:tin farming would 
give a greater return over a longer period of time. 
After 2 years much of the corn could be on hay-
land. 
Livestock systems would require more capital, 
but they would give higher net farm incomes. 
Added net farm incomes at 1940-44 prices (for 
the livestock systems as compared to the ex-
ploitive cash-grain system) would be $1,884, $2,771 
and $2,832 for the dairy, beef cow and feeder 
systems, respectively. With all labor subtracted 
as a cost, the added return on the added capital 
would amount to 17, 19 and 31 percent, respec-
tively-which would be far greater than the cost 
of credit for the added capital of the dairy, beef 
and feeder systems. 
Even so, operators who have low equities in 
their farm capital may need and prefer a farm 
plan which includes cash-grain sales and a very 
low livestock investment. If we compare only 
the two cash-grain systems, the soil-conserving 
system requires $837 more capital than the ex-
ploitive one. This is the amount that would be 
invested originally in terraces and annually in fer-
tilizer. As compared to the exploitive cash-grain 
system, the conserving cash-grain system would 
return 15 percent on the additional capital when 
labor costs are included as an item of expense. 
COMPARATIVE RETURNS UNDER HIGHER 
PRICE AND COST LEVELS 
Farm prices are seldom stable, yet there is 
generally' a sort of equilibrium or relationship be-
tween prices which farmers expect or base their 
decisions upon. Supplies of a given commodity 
may be low 1 year and command a high price, or 
supplies may be high and command a low price. 
Farmers react to these high and low prices. If 
farmers expect the price of hogs to be high rela-
tive to other livestock, they will produce more 
hogs. If they expect the price of hogs to be low 
relative to other prices, they shift out of hog 
production. 
In formulating farm budgets which show long-
time operating conditions, it is wise to select a 
pattern of prices which reflects the predominating 
relationships between prices. The price of hogs 
should bear a rather usual or likely relationship 
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to the prices of cattle, dairy products, poultry 
and other farm commodities. Otherwise, the out-
come of the budget will be biased in favor of one 
or another product. 
In the foregoing analysis of this study, the 
a verage prices for 1940-44 were used. The level 
of prices in 1940-44 was a little higher than the 
level for 1925-29, but lower than in the World 
War I period; and, of course, lower than during 
World War II. The relationship of the price ot 
hogs to the price of cattle was very close to the 
average relationship for the previous 20 years. 
This condition was also true of the relationship 
between hogs and butterfat. These are the main 
products sold on the farms studied. The various 
budgets show the effect of substituting one live-
stock enterprise for another in the farm organi-
zation. Therefore, it is important to have price 
relationships that reflect likely relationships among 
prices. 
The five alternative systems of farming that 
were compared in table 17 with 1940-44 prices are 
now compared with a higher level of prices, which 
approximates the 1953 price situation. The two 
levels of assumed prices, with comparisions, are 
shown in table 18. The higher level of hog prices 
is slightly higher than in 1951 and 1952. Cattle 
prices are slightly higher than those for 1949. 
Butterfat is priced at about the average of 19t4 
and 1945-even lower than in 1949-which ap-
pears to be justified in view of the prospects of 
surplus supplies of fats and the alternative sources 
of supply in peacetime. Also, the prices of calves 
and the higher grades of beef cattle were adjusted 
upward as compared to utility beef. The higber 
grades appeared to be underpriced with respect 
to utility beef in 1940 to 1944. The hog-corn 
price ratio for the above prices is 14-about the 
same as in 1950 but slightly less favorable than 
TABLE 18. ASSUMED 1940-44 AND HIGHER LEVEL PRICES 
WITH COMPARISONS. 
Item 
* ... 
"'I' 
c:> 
... 
... 
.... 
Yearlings, fat, choice cwt. 14.94 32.60 24.97 26.60 
Yearling feeders 
Feeder calves 
Beef cows, cull 
Dairy cows, cull 
Hogs 
Cottonseed meal 
Tankage 
Corn 
Oats 
Hay, alfalfa baled 
Butterfat 
Index of prices paid 
by farmers 
bu. 
bu. 
tons 
lbs. 
1910-14 
-100 
11.95 
12.05 
10.86 
9.00 
10.94 
2.89 
3.64 
0.75 
0.48 
13.39 
0.415 
156 
27.13 
29.14 
21.74 
20.00 
17.40 
5.60 
6.40 
1.45 
0.77 
18.00 
0.79 
387 
18.50 
17.58 
12.41 
10.50 
24.00 
4.60 
4.95 
1.44 
0.71 
18.10 
0.70 
277 
22.70 
22.80 
18.25 
15.35 
18.50 
4.40 
5.76 
1.32 
0.70 
16.34 
0.60 
281 
°A more detailed table of prices for farm products and items 
of cost Is presented In Appendix F. 
tCompared with prices in 1940-44. 
in the 1940-44 period (14.5). The index of prices 
received by farmers is in the neighborhood of 
250 to 255. The prices paid by farmers reflect 
an index level of 281 (1910-14 = 100) as com-
pared to 156 for 1940-44. This allows for the 
squeeze between prices paid and prices received. 
This squeeze has been experienced by agricultural 
producers since World War II and is likely to be in 
evidence for some time to come. 
The net farm incomes with the higher prices 
were $5,948 for the beef-caw-herd system, $5,518 
for the dairy-herd system and $5,459 for the 
yearling-steer system (table 19). The price for 
feeder calves was increased relatively more than 
for the other livestock. Prices for butterfat were 
increased even less and the net incomes reflect 
these relative changes. Whereas incomes for the 
beef-caw-herd and dairy-caw-herd systems would 
be about the same with 1940-44 prices ($3,158 
vs. $3,271), net income from the beef-caw-herd 
system would be somewhat higher than that from 
the dairy herd with the higher level of prices. 
The upward change in incomes from the dairy-cow 
system and the steer system would be about the 
same. 
Little change can be noted in the relationships 
of the cash-grain systems of farming, either when 
compared to each other or to the livestock systems. 
The net income from the cash-grain system 
with conservation ($2,588) remains a little less 
than half the income of the dairy-cow system 
($5,518) when the higher level is used. Income 
from the exploitive cash-grain system ($2,301) 
remains below the income of the cash-grain sys-
tem with conservation ($2,588). The relatively 
greater increases in net income of the exploitive 
system than the conservative cash-grain system, 
with the higher level of prices, results from the 
greater increase in the price for grain as compared 
to the price of hay. The price for hay is increased 
only 22 percent as compared to 76 percent for 
grain prices. . 
Expenses shown in table 17 were adjusted to the 
higher price level by indexes for crops and live-
TABLE 19. INCOME AND EXPENSES FOR CASH-GRAIN 
AND LIVESTOCK FARMING SYSTEMS USING 1940-44 
AND HIGHER LEVEL PRICES. 
System of farming 
Explolt- Conserving Ive 
Returns and 
expenses Yearlings 
Dairy Beef wintered, Cash- Cash- pastured, 
grain grain CO\V- CO\V- fed in hogs hogf! drylot 
and hog" 
1940-44 prices 
Gross 
income 3,143 4,278 7,748 7,141 7,047 
Expenses 1,825 2,360 4,477 3,983 3,828 
Net Income 1,318 1,918 3,271 3,158 3,219 
Higher level 
prices 
Gross 
income 5,361 6,546 12,636 12.358 11,625 
Expenses 3,060 3,958 7,118 6,410 6,166 
Net income 2,301 2.588 5,518 5,948 . 5,459 
stock separately and weighted according to the 
amount of output. For example, expenses for 
dairy cattle were divided into the following items: 
supplemental feed, taxes, equipment, fencing and 
buildings. An appropriate index was applied to 
compute the expense at the higher price level. 
Thus, the expenses for each system of farming 
were weighted according to the input for that 
particular system of farming. Crop and livestock 
expenses were computed separately and added 
together. 
Items of expenses for crops increased more 
than those for livestock between the periods of 
1940-44 and January to September 1953. For ex-
ample, three of the five indexes for crops were 
above 300 for January to September 1953, while 
only one of the five indexes for livestock costs 
was this high. Indexes of expenses for crops were: 
motor supplies, 160; farm machinery, 311; fer-
tilizer, 350; seeds, 242; and taxes, 371. Those for 
daIry cows were: supplementary feed, 227; motor 
supplies, 160; equipment, 283; buildings and 
fences, 157; and taxes, 371. 
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APPENDIX A 
SAMPLING PROCEDURE 
So that the farms upon which this study is 
based (and to which the findings apply) might 
provide a homogeneous producing situation rather 
than involve a set of hybrid and misleading re-
lationships, extreme care was taken in delineating 
a single strata of the total population of farms in 
western Iowa.21 First, soil scientists indicated 
those townships and parts of townships in each 
county in which soils of the Ida-Monona associ-
ation predominated. Hamburg, as .well as bottom-
land soils, except those occurring in close associ-
ation with Ida-Monona soils, were excluded from 
the farm and soil strata to be sampled. Further 
steps in delimiting the association of soils to be 
studied were made as outlined below. 
Because of limited funds, the decision was made 
to study only 160-acre farms (actually farms rang-
ing in size from 150 to 170 acres) as this range 
includes a plurality of farms in this region, as 
well as in the entire state. The basic plan of the 
overall project is to study economic adjustments 
associated with conservation in each of the major 
soil areas of the state. This procedure is followed 
in contrast to the alternative which might include 
study of all farm sizes in a soil area and none in 
other areas. Given the limited funds and time 
of the workers involved, the procedure selected 
seems preferable. Extrapolations (which are 
necessary unless farming is to be closed down 
until all information on change can be provided 
without error) can be made more satisfactorily, 
for the particular problems, from one farm size 
to another within a soil area than for farms of 
different size from one area to another. (Except 
for certain high-cost machines, the nature of re-
turns to scale are likely to have little influence on 
extrapolations between farm sizes from one farm 
size to another in computing returns from alter-
native farming systems. ) Accordingly, as a basis 
for sample selection, a listing of farms ranging 
from 150 to 170 acres was obtained from county 
assessor's records.22 
As one objective of the study was to show added 
costs, returns and capital investment for conser-
vation adjustment, it was decided further to strati-
fy farms on the basis of the current degree of soil 
conservation. Erosion control is a matter of de-
gree; some farmers conserve soil more completely 
than others. As in weed control, some farmers 
may eliminate all or nearly all of the weeds in a 
"For possible difficulties Involved in estimating relationships 
for a non-homogeneous population of farms and soils, see 
Heady, Earl O. Elementary models in farm production eco-
nomics research. Jour. Farm Econ. 30:201-225. 1948. 
""The procedure Involves a slight underestimate of the number 
of farms for a particular size for this reason: Some farms 
fall partly In one township and partly in another and do not 
appear in the records as 160·acre units. However, the num-
ber of farms so located is small and is not likely to Introduce 
any particular bias into the study. This supposition was put 
forth by sampling statisticians. It Is consistent also with ex· 
perience In a previous study (Iowa Agr. Exp. Sta. Res. Bul. 
381) where additional listing on farms was obtained from tax 
records and plat books. 
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row; they may go through the field with a hoe. 
Other farmers, who do not cultivate so thoroughly, 
will have very weedy corn. 
Use of forages in the rotation of crops is proba-
bly the most universal method of erosion control, 
and some farmers have a large proportion of their 
land in forages. Others have little in the way of 
either forages or mechanical practices for erosion 
control. Hence, findings presented as averages 
would have little meaning to the farmer who does 
not fall at the mean of the distribution involved.23 
Suggestions concerning the extent of adjustment 
and the returns on capital, if they are based on 
means, would underestimate the situation for an 
operator who fell above the mean. 
To better adapt the findings to the situations of 
most of the farmers, stratification was used. This 
was based upon the number of acres of forage on 
the farms. Farms were classified into 14 groups, 
and 10 were selected from each substratum. This 
procedure of sampling resulted in as many farms at 
the extremes as at the mean in respect to acreage 
of forage. Acreage of forage was used for strati-
fication purposes as: (1) It was the only measure 
of conservation available in the secondary data 
for sampling purposes. (2) It is the main conser-
vation practice used in the area. (3) The magni-
tude of required farm adjustment is closely tied 
to the acreage of forage. 
When the first 140 farms were selected, substi-
tutes were also selected. These were used to re-
place the original unit sampled when the previous 
farm did not qualify because of soil, abandonment, 
size, lack of information or other reasons. Both 
rented and owned farms were included in the 
sample. At the time of the first enumeration, 
farms were excluded from the original sample if 
they included more than 10 acres of bottomland 
and level ridgetops. Enumerators made these 
selections with detailed information obtained in 
the field from farm operators and from ASPC 
and SCS records. Only a few substitutions had 
to be made because of soil or other reasons. The 
study thus refers to a population made up of 160-
acre farms on Ida-Monona soils with less than 10 
acres of bottomland or level ridges. The majority 
of farms in the area fall into this soil and farm 
stratum. 
The 140 farms thus obtained were further ar-
rayed according to the acreage of forage on the 
farm in 1948. A sUbsample of farms was then 
taken randomly to obtain 40 farms. Approxi-
mately every fourth farm starting from the second 
farm (randomly chosen-it might have been the 
first, third or fourth farm) of the list and pro-
ceeding to take every third or fourth farm (the 
decision as to whether to take the third or fourth 
farm was chosen at random also) thereafter. 
"'See Heady, Earl O. and BaUmann, Ross V. Budgeting tecb-
niques in estimating farm adjustment and marginal returns. 
Agr. Econ. Res. AMS, USDA. 5 :53·56. 1953. 
This was done because resources available to carry 
on the study were not sufficient to permit prepa-
ration of budgets and soil maps for the entire 140 
farms. 
The farms provided the basic population. Sched-
ules were obtained on these farms covering crop 
history and production, livestock inventory and 
labor available. From the material these schedules 
furnished, a general idea of the extent of soil-
management practices, the livestock program and 
the extent of homogeneity among the farms could 
be obtained. The 40 farms selected from this 
group were resurveyed, and additional information 
was obtained on disposal of crops, purchases of 
feed, feeding rates to livestock, pasture utilization, 
building capacity, fencing inventory and detailed 
expenses on the farm. The first schedule took 
about one-half hour, and the second one took about 
three-quarters of an hour. This material, and the 
soils map made by the soil technicians, provided 
the basis data for budgeting. 
The sample contains farms having a wide range 
in the acres of forage, although they are homo-
geneous with respect to physical size and soil re-
sources. One farm could be operated with rota-
tions having a large quantity of grain quite as well 
as another. 
To test the homegeneity of soils represented by 
the farms included in the sample, regression 
analyses were made. of the relationship between 
acres of specific soils and quantity of forage. 
Separate regressions were run for all Ida soil, 
Monona soil, Ida soil with a slope of 10 percent 
or more, Ida and Monona soils in combinations 
and all other soils (chiefly Napier in the bottoms). 
The regression coefficients were not significant, 
either for linear or curvilinear terms, and there-
fore we conclude that the soil makeup of the farms 
is homogeneous between different forage groups. 
Acreages of Ida and Monona soils on farms on 
which various acreages of forage crops were grown 
in 1948 are presented in table A-l. Although 
total acreages of Ida and Monona soils appear to 
vary considerably, this does not prove significant 
when subjected to analysis of variance; the differ-
TABLE A-I. AVERAGE ACREAGE PER FAR:\1 OF SPECI-
FIED SOILS O~ FARMS GROUPED INTO THREE 
FORAGE INTERVALS, 1948. 
Acreage of soils on farms with: 
Soil type 0·33 I 34·52 15~vaenrd I All acres acres acres farms forage forage forage 
All Ida 56.0 43.8 56.4 52.1 
All Monona 64.0 70.5 64.3 66.3 
Stee\! Ida and :\lonona 69.7 62.9 63.3 65.3 
All Ida and l\lonona 120.0 114.3 120.7 118.3 
All other soils 39.7 42.5 38.4 40.2 
Total· 159.7 156.8 159.1 158.5 
·The steep Ida and Monona are included in all Ida and Monona 
and therefore are not added into the totals. 
ence disappears when the two soils are broken 
down into steep and roIling phases. Soil scientists 
suggest that variation may grow out of varying 
classification procedures rather than actual differ-
ences. 
INFERENCES TO FARMS OF OTHER SIZES 
How well the findings for the particular size 
group apply to other farm size groups on the same 
soil depends on the nature of returns to scale. 
Under constant returns to scale, results from one 
size group could be used indirectly for another size 
group, with changes made only for scale. For 
certain major relationships (that is, livestock and 
crop yields for specific practices, soil-management 
systems and inputs) the relationships are proba-
bly of linear nature between farms of different 
sizes (but not in terms of proportionality returns 
relationships on any 1 acre of anyone farm). Use 
of machines may involve some scale economics. 
But,. these machine-scale economies would apply 
to all crops on smaller or larger farms and are 
not likely to affect the relative profitability of 
the different farming systems involved. Findings 
of the current study would be of little use for in-
ference to other size groups only if economies or 
diseconomies to scale exist at different rates for 
the several farming systems. 
APPENDIX B 
SYSTEMS OF SOIL MANAGEMENT 
The three systems of erosion control used as a 
basis for the analysis are estimated to be capable 
of reducing erosion to a loss of 7 tons of soil per 
acre or less, except where the land is too steep 
for terracing. (It is doubtful whether any present-
ly known methods of terracing would reduce ero-
sion to a satisfactory level for cultivation on such 
soils. These lands would be useful only for pasture 
or wildlife reserves.) A loss of 7 tons of soil· per 
acre was used in the study, rather than the more 
commonly accepted level of 5 tons, because of lack 
of alternative types of erosion control at the 5-ton 
level for much of the land. By using 7 tons it was 
possible to control erosion with either rotations 
alone or rotations with mechanical practices. 
The rotations and practices listed in tables B-1 
and B-2, which are estimated to limit soil losses 
to 7 tons per acre, were arrived at by using the 
calculations from Browning!!4 which assign specific 
numerical values to conservation practices. These 
values are based upon present knowledge from 
experiments and theories in agronomy about the 
relative usefulness in soil and water conservation 
of the usual practices, given certain soil character-
istics and topography. The values were set up 
"Browning, Paril,h and Glass. A method for determining the 
use and limitations of rotations and conservation practices 
in the control of soil erosion in Iowa. op. cit. 
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TABLE B-1. ESTIMATED AVERAGE YIELDS PER ACRE FOR CORN, OATS AND ALFALFA-BROME HAY UNDER DIFFER-
ENT SOIL-MANAGEMENT SYSTEMS IN LIVESTOCK FARMING FOR EACH OF THE PRINCIPAL SOIL 
CONDITIONS IN THE MONONA~ IDA, HAMBURG SOIL ASSOCIATION AREA OF WESTERN IOWA.' 
Eroded Ida silt loam, 12-20 percent slope, mainly shoulders and noses 
Soil-management practices 
None Terraces and contour Terraces, contour CUltivation and fertilizer* cultivation 
Rotattont Fertilizer for each rotation 
Yield Yield Yield Yield Yield Yield Yield per acre 
of corn of oats of hay of corn of oats of hay Corn \ Oats 
Corn I Oats I Hay N I P.O. N I P.O. 
(bu.) (bu.) (tons) (bu.) (bu.) (tons) (bu.) (bu.) (tons) (lbs.) (lbs.) (lbs.) (lbS.) 
CCO 20 18 - 23 .20 - 34 25 
-
40 40 20 20 
CCO. 26 21 - 29 23 - 36 27 - 35 40 20 40 
CO. 28 23 
-
32 25 
-
38 28 
-
0 40 15 40 
CO.COMM 30 25 0.8 34 27 1.0 40 30 1.6 0 40 20 80 
CCOMM 28 23 0.8 32 25 1.0 40 30 1.6 35 40 20 60 
COMM 30 25 0.8 34 27 1.0 40 30 1.6 0 40 5 60 
COMMM 27 25 0.8 31 27 1.0 38- -30 - 1.6- -0- -40- - T - 80 -
-
COMMMM 24 26 0.6 28 - - 27 - 0-:8 - 36 30 1.4 0 40 6 80 
Eroded Monona silt loam, 12-20 percent slope, shoulders and noses 
CCO 25 20 28 22 40 30 60 30 20 20 
CCO. 32 23 35 26 42 31 40 30 20 40 
CO. 35 26 38 29 44 33 10 30 15 40 
CO.COMM 40 28 1.4 42 31 1.7 46 35 2.0 10 30 20 50 
CCOMM 38 26 1.4 40 29 1.7 46 35 2.0 30 30 20 50 
COMM 40 28 1.4 - 42 :iT 1."7- 46 - - 35 2])- -6- -30- T 50 
COMMM 37 28 1.4 39 31 1.7 44 35 2.0 5 30 5 60 
COMMMM -34 - - 2S 1.2 36 31 1.5 42 35 1.8 30 5 70 5 
Monona slit loam, 9-15 percent slope, lower slopes and coves 
CCO 36 24 40 26 64 35 60 20 30 20 
CCO. 45 28 49 30 56 37 30 20 30 30 
CO. 50 32 55 34 58 38 10 20 15 30 
CO.COMM 55 36 2.0 58 38 2.2 60 - -40 2."4 - 10- -20- - 20 30 
CCOMM 53 34 2.0 56 36 2.2 60 40 2.4 40 20 20 30 
COMM 55 36 2.0 58- - 38 - 2.2 60 40 2.4 0 20 0 30 
COMMM -53- - 36 2.0 56 38 2.2 58 40 ~.4 0 20 30 0 
COMMMM 51 36 1.8 54 38 2.0 56 40 2.2 10 20 0 30 
Monona silt loam, 2-8 percent slope, broad ridges 
CCO 40 28 43 ,30 58 40 60 20 25 20 
ceO. 50 32 52 34 60 42 30 20 25 30 
CO. 55 36 58 38 62 
-
43 10 20 15 30 
40 2.4 -62 42 2.4- 64 - 46 2."6- -5- -20- - 20 30 CO.COMM 60 
CCOMM 57 38 2.4 59 40 2.4 64 45 2.6 20 20 10 30 
COMM 60 40 2.4 62 42 2.4 64 45 2.6 5 20 0 30 
COMMM -58- -40 2.4 60 42 2.4 62 45 2.6 5 20 0 30 
COMMMM 56 40 2.2 58 42 2.2 60 45 2.4 5 20 0 30 
Napier silt loam, not subject to crop damage by overftow 
CCO 45 30 48 32 62 43 60 20 -20 10 
CCO. 55 36 58 38 65 46 30 20 20 20 
CO. 60 42 64 44 68 48 10 20 10 20 
CO.COMM 65 45 3.0 68 47 3.0 70 50 3.0 10 20 20 20 
CCOMM 62 43 3.0 65 45 3.0 70 50 3.0 40 20 20 20 
COMM 65 46 3.0 68 47 3.0 70 50 3.0 0 20 0 20 
COMMM 63 45 3.0 66 47 3.0 70 50 3.0 5 20 0 20 
COMMMM 61 45 2.8 64 47 2.8 70 50 2.8 10 20 0 20 
*It is assumed that all of the hay and grain would be fed on the farm and the manure would be spread mainly on Ida and Mo-
nona soils. OnlY one cutting of hay would be harvested the last year the meadow Is down. All soil-management systems would 
have been followed long enough to produce major effects, but not any long·tlme (30·60 years) effects. Only those soil-manage-
ment systems below dashed lines would keep soil erosion losses to 7 tons or less. The small difference shown In yields is not 
indicative of "degree of accuracy," but to estimate directions and magnitude of effects resulting from various soll·management 
practices. 
tC-corn, O·oats, O.-oats plus sweetclover, M·alfalfa-brome mixture. 
*Where the N application on corn exceeds 10 pounds per corn crop, It Is assumed the rest is applied as a slde-dressing. 
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TABLE B-2. ESTIMATED AVERAGE YIELDS PER ACRE FOR CORN, OATS AND ALFALFA-BROME HAY UNDER DIFFER-
ENT SOIL-MANAGEMENT SYSTEMS IN CASH-GRAIN FARMING FOR EACH OF THE PRINCIPAL SOIL 
CONDITIONS IN THE MONONA, IDA, HAMBURG SOIL ASSOCIATION AREA OF WESTERN IOWA.· 
Rotatlont 
cco 
CCO. 
CO. 
CO.COMM 
CCOMM 
COMM 
COMMM 
COMMMM 
ceo 
ceo. 
CO. 
CO.COMM 
CCOMM 
COMM 
eOMMM 
COl\fMl\1M 
eeo 
ceo. 
co. 
CO.COMM 
CCOMM 
COMM 
COMMM 
COMMMM 
cco 
eeo. 
CO. 
CO.COMM 
eeOMM 
COMM 
COMMM 
COMMMM 
ceo 
cco. 
eo. 
CO.COMM 
CCOMM 
COMM 
COMMM 
COMMMM 
Yield 
of corn 
(bu.) 
10 
16 
20 
25 
23 
25 
22 
19 
15 
2·i 
30 
35 
32 
35 
32 
29 
30 
40 
45 
50 
46 
50 
48 
-46-
35 
45 
50 
55 
51 
65 
-53-
51 
45 
55 
60 
65 
62 
65 
63 
61 
None 
Yield 
of oats 
(bu.) 
10 
15 
20 
23 
20 
23 
23 
23 
12 
18 
23 
26 
23 
26 
26 
26 
20 
25 
30 
34 
30 
34 
34 
-34 
22 
28 
34 
38 
34 
38 
-38 
38 
30 
36 
U 
45 
43 
45 
45 
45 
Eroded Ida silt loam, 12-20 percent slope, ,mainly shoUlders and noses 
SolI-management practices 
Terraces and contour Terraces, contour cultivation and fertilizer:!: cultivation 
Fertlllzer for each rotation 
Yield Yield Yield Yield Yield per acre 
of hay of corn of oats of hay Corn \ 
Corn I Oats I Hay N I P.o5 
(tons) (bu.) (bu.) (tons) (bu.) (bu.) (tons) (lbs.) (lbs.) 
-
12 12 - 32 20 - 100 40 
- 17 17 - 34 23 - 60 40 
- 23 22 - 36 25 - 10 40 
0.6 28 25 0.8 38 28 1.4 10 40 
0.6 25 22 0.8 36 28 1.4 50 40 
0.6 28 25 0.8 38 28 1.4 5 40 
0.6 25 25 0.8 36 28 1.4 10 40 
0.4 22 25 0.6 :14- - 2S - 1.2 - 10- -40-
Eroded Monona silt loam. 12-20 percent slope, shoulders and noses 
1.2 
1.2 
1.2 
1.2 
1.0 
2.0 
2.0 
2.0 
2.0 
1.8 
2.4 
2.4 
2.4 
2.4 
2.2 
3.0 
3.0 
3.0 
3.0 
2.8 
17 
26 
34 
38 
35 
38 35-
32 
14 
20 
25 
29 
26 
29 
-2~ 
29 
1.4 
1.4 
1.4 
-G 
1.2 
38 
40 
42 
44 
44 
44-
41 
38 
26 
28 
30 
33 
33 
-3a--
33 
33 
1.8 
1.8 
n-
1_8 
1.6 
100 
60 
20 
10 
45 
-5-
5 
5 
Monona silt loam, 9-15 percent slope, lower slopes and coves 
32 
43 
50 
54 
50 
-54 
52 
50 
22 
28 
32 
36 
32 
36 
36 
36 
2.2 
2.2 
2.2-
2.2 
2.0 
52 
54 
56 
58 
58 58-
56 
54 
32 
34 
36 
38 
38 
-3S 
38 
38 
2.4 
2.4 
2.4 -
2.4 
2.2 
Monona silt loam, 2-8 percent slope, broad ridges 
38 
48 
54 
-5S 
54 
58 
56 
54 
25 
30 
36 
40 
36 
40 
40 
40 
2.'4-
2.4 
2.4 
2.4 
2.2 
56 
58 
60 
62-
62 
62 
60 
58 
38 
40 
41 
-43 
43 
43 
43 
43 
2."6 -
2.6 
2.6 
2.6 
2.4 
80 
50 
10 
10 
40 
-5 -
10 
10 
80 
50 
20 
10-
40 
5 
5 
5 
Napier silt loam, not subject to crop damage by overflow 
48 
58 
64 
68 
65 
68 
66 
64 
32 
38 
44 
41 
45 
47 
47 
41 
3.0 
3.0 
3.0 
3.0 
2.8 
62 
65 
68 
70 
70 
70 
70 
70 
43 
46 
48 
50 
50 
50 
50 
50 
3.0 
3.0 
3.0 
3.0 
2.8 
60 
30 
10 
10 
40 
o 
5 
10 
30 
30 
30 
30 
30 
-30-
30 
30 
20 
20 
20 
20 
20 
-20-
20 
20 
20 
20 
20 
-20-
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
Oats 
N 
(lbs.) 
-
30 
30 
20 
30 
30 
10 
10 
i'o 
30 
30 
20 
30 
30 
- io 
10 
10 
30 
30 
20 
20 
20 
5" 
5 
5 
25 
25 
15 
-20 
20 
5 
5 
5 
20 
20 
10 
20 
20 
o 
o 
o 
I P.05 
(lbs.) 
-
30 
GO 
GO 
90 
90 
90 
90 
90 
20 
50 
50 
90 
60 
60 
80 
90 
20 
30 
30 
60 
40 
40 
40 
40 
20 
30 
30 
60 
40 
40 
40 
40 
10 
20 
20 
20 
20 
20 
20 
20 
-
-It Is assumed that all of the hay and grain would be sold off the farm. Only one cutting of hay would be harvested the last 
year the meadow is down. All soil-management systems would have been followed long enough to produce major effects, but 
not any long-time (30-60 years) effects. Only those soil-management systems be/olo dashed lines would keep soil erosion losses 
to 7 tons or less. The small differences shown in yields are not Indicative of the "degree of accuracy," but to estimate direc-
tion and magnitude of effects resulting from various soil-management practices. 
tC-corn, O·oats, O.-oats plus sweetclover, M-alfalfa-brome mixture. 
tWhere the N application on corn exceeds 10 pounds per corn crop, It Is assumed the rest Is applied as a side·dresslng. 
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to serve as a guide in developing better land use. 
As many estimates had to be used where ex-
perimental data were lacking, the practices neces-
sary to reach a certain level of erosion control are 
approximate. In general, available data are not 
adequate to judge the precise level of conservation 
that can be attained by the various conservation 
practices, nor is there complete agreement as to 
the precise level of erosion control necessary to 
maintain crop yields and soil productivity at a 
constant state. Actually, whether it is 5 or 7 
tons is of little consequence. The consensus is 
that soil losses from erosion must be in this neigh-
borhood rather than 20 or 30 tons (some are as 
high as 80 or 100 tons) as at present. Despite 
these limitations, no other methods of arriving 
at a suitable level of erosion control seemed quite 
so feasible. 
ESTIMATES OF CROP YIELD 
The first step in evaluating the various alter-
natives available for control of erosion and utili-
zation of forages was to develop estimates of 
yields of corn, oats and hay under different ro-
tations by soil types, irrespective of erosion con-
trol. 
Rotation experiments are now being conducted 
at Castana, Iowa, but little information on yields 
under different soil-management practices has 
been available previously for soils in the area 
studied. Estimated yields in table B-1 and B-2 
were synthesized from (a) experiments in the 
area which cover part of the information, (b) ex-
periments in other areas and (c) experience of 
farmers in the area.2u Estimates are provided 
·'These predicted yields are subject to estlmational error of 
various sorts. The alternative to the procedure follo\ved would 
have been to (1) not make the study and let farmers lind out 
these things for themselves over a period of 25 or 30 years 
for various soil situations, rotations, conservation 
practices and fertilizing systems in cash-grain and 
livestock systems of farming. These estimates of 
yield serve as the basis for the budgets of farm-
ing systems. . 
The rotation actually included in the conser-
vation plan for the area of land was the rotation 
with the smallest acreage of forage or, conversely, 
the greatest acreage of grain that would control 
erosion at the desired level-7 tons per acre per 
year. No attempt was made to maximize returns 
beyond that point. In other words, the rotations 
selected may not represent the exact point of maxi-
mum returns. Although unlikely, greater returns 
might be obtained by producing more forage than 
outlined. Production of forage is not likely to be 
in the complementary range for many of the ro-
tations. When forage serves in a complementary 
capacity to grain, total production of grain from 
a given area of land increases as the acreage of 
forage increases. This gain is possible where the 
nitrogen, organic matter and erosion control fur-
nished by the forage increases grain yields per 
acre by a percentage sufficiently greater to offset 
the decrease in acreage of grain.20 Under certain 
conditions, some of the rotations include competi-
tive forage as the increased acreage and produc-
tion of these crops necessitates a reduction in 
total production of grain from a given land area 
(even though grain yields per acre increase). 
Or (2) close down farming in the area for 25 years until con· 
trolled experiments could be rUn. The procedure followed 
formalizes that used by agronomists or conservation experts 
who recommend rotations to farmers in the area. These recom· 
mendatlons suppose that something is known about yields and, 
therefore, that the rotation suggested, in ordinary soil con· 
servatlon planning or agronomic extension work is "best" 
from the agronomic and economic standoints. 
"For a more detailed exposition on forage as a complementary 
or competitive crop, see Heady, Earl O. and Jensen, Harald, 
Economics of crop rotations and land use. Iowa Agr. Exp. 
Sta. Res. Bul. 383; and Heady. Economics of rotation with 
farm and production policy applications. op. cit. 
APPENDIX C 
LIVESTOCK SVSTEMS 2 7 
A brief discussion of the several types of live-
stock systems is presented below; 
Milk cow.~: Butterfat production used in budg-
eting was 323 pounds per head annually. Al-
though this is higher than the average for all 
farms in Iowa, it is not as high as for the better 
dairy herds of the state. The system assumed a 
grain ration of 43.6 bushels of grain (corn or corn 
equivalent in other grains) and 5.2 tons of for-
age (3.2 tons of hay and 1.21 acres of pasture) 
27Based upon the following reportH: 
Seventh Annual Report of Soil Conservation Experimental 
Farm, Page County, Iowa, 1950. Iowa Agr. Exp. Sta. FSR· 38. 
1951. . f \Vilcox, R. H., et at. Costs and methods of fattenmg bee 
cattle in the Corn Belt, 1919-23. USDA Tech. Bul. 23. 1927. 
Beresford, Rex. 151 questions on cattle feeding and market· 
Ing. Iowa Agr. Exp. Sta. and Ext. Servo Bul. P·99. !949. 
Iowa Agricultural Capacity Studies, 1945 (unpublIshed!. 
Jensen, E., \Voodward, T. E. et al. Input·output relation· 
"hips in milk production. USDA Tech. Bul. 815. 1942. 
Sallee, George A., Pond, George A. and Crickman, C. 'V. 
Farm organization for beef cattle production in southwestern 
Minnesota. Minn. Tech. Bul. 138. 1939. 
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per cow, which includes the feed necessary to pro-
duce the replacements. Replacement of the cow 
herd was assumed each 5 years with a 90-percent 
calf crop. Thus, in addition to the butterfat, 200 
pounds of cull cow and 180 pounds of veal calf 
would be sold annually. In addition, the skim 
milk would displace some of the protein require-
ments for hogs. 
Beef cows: The beef cow herd would be used 
mainly to produce 500-pound feeder calves for sale. 
A 90-percent calf crop was assumed with replace-
ments every 8 years; that is, 150 pounds of cull 
cow and 390 pounds of calf would be sold per cow 
each year. Considerable variation in methods of 
feeding beef cows is used throughout the area. 
Some farmers feed grain during the dry weather 
while on pasture; others feed no grain except just 
before calving. In some cases the cows get fat 
when pastures are lush and lose weight in the 
winter and during the dry part of the summer 
when pastures are short, Although it is not con-
templated that a great deal of gaining and losing 
of weight would occur, this system is used in the 
budget analysis. The ration consists of 4.2 bushels 
of grain and 3.91 tons of forage. 
Yearlings wintered, fed in drylot: This is the 
most usual feeding system in western Iowa at 
present. The ration for these cattle was 54.5 
bushels of grain, 1.74 tons of hay equivalent 
(1.5 tons hay and 0.11 acre pasture) and 148 
pounds of supplement. . To compare more closely 
the gains from this system with the others, it 
was assumed that the cattle were bought in the 
fall and wintered before starting on dry lot feed-
ing about the beginning of the pasture season. 
The starting weight was assumed to be about 595 
pounds and the gain 465 pounds. 
l' earlings wintered, fed on pasture and 
finished in drylot: These steers were compar-
able to those in the drylot system. They were 
fed grain in addition to pasture after having been 
wintered. As soon as the flush grass season was 
over, the steers were confined to a drylot for finish-
ing. Their ration consisted of 51.07 bushels of 
grain and 3.36 tons hay equivalent in forage (1.24 
tons of hay and 0.9 acre of pasture) and 73 pounds 
of protein supplement. The gain was assumed to 
be 525 pounds. 
Year'lings wintered, pastured and finished 
in drylot: These steers were wintered and pas-
tured the entire summer and finished in drylot 
with grain. Their ration consisted of 40.18 bushels 
of grain, 3.59 tons of hay equivalent (1.32 tons of 
hay and 1.65 acres of pasture) and 38 pounds of 
supplement. In this case pasturage would be 
about three-fourths of an acre per head more than 
required for those fed grain on pasture. The gain 
was assumed to be 557 pounds. 
Calves wintered, fed in drylot: The beginning 
weight was assumed to be 440 pounds and the 
total gain 560 pounds. The ration was 63 bushels 
of grain and 1.72 tons of hay equivalent (1.48 
tons hay and 0.11 acre pasture). 
Calves wintered, fed on pasture and finished 
in drylot: This system is similar to the one for 
yearling steers. The gain was assumed to be 600 
pounds. The ration consisted of 55.9 bushels of 
grain and 3.15 tons of hay equivalent (1.16 tons 
of hay and 0.8 acre pasture). 
Calves wintered, pa.'Illlred and fed in drylot: 
As with calves fed on pasture, this system follows 
the system on yearlings pastured. The gain was 
assumed to be 665 pounds. The ration included 
46.1 bushels of grain and 3.53 tons of forage 
(1.30 tons hay and 1.55 acres of pasture). 
Two-year-old steers fed in dry/ot: Although 
fattening 2-year-old cattle has not been so common 
in the last few years as it was 20 years ago, the 
system is presented for comparison purposes. 
These cattle were assumed to be about 840 pounds 
when put on feed and were expected to gain 360 
~ounds. The ration included 48 bushels of grain 
and 0.55 ton of hay equivalent (0.48 ton hay and 
0.07 acre of pasture). 
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APPENDIX D 
ADDITIONAL LABOR REQUIREMENTS 
Additional labor requirements over and above 
that presently available were computed, and a 
charge based on seasonal wage rates was included 
in the expenses of the organization. Returns 
shown in the budgets include a charge for any 
labor that would be required above operator and 
family labor. The general assumption is that this 
would be any labor required above 320 hours per 
month. Most farmers could provide the equivalent 
of one and one-fourth men for 240 weekdays and 
16 Sundays. Farmers may not put in 10 hours of 
productive work each day of the year, but there 
are numerous days in the busy season when many 
hours may be put in for a limited time. The cost 
of labpr was computed on the basis of daily farm 
wages seasonally; that is, when the labor was re-
quired. Some systems, such as yearlings fed on 
pasture, required extra labor during the period 
when farm wages are high. Other systems, such 
as 2-year-old steers fed in drylot, required labor 
in winter when farm wages are lower. 
TABLE 0·1. LABOR REQUIREMENTS AND PERCENTAGE DISTRIBUTION BY MONTHS BY KIND OF CROP AND BY KIND 
OF LIVESTOCK. 
Labor 
Enterprise Unit per unIt (hours) 
Hog8, including 
breeding herd· Head 4.4 
Yearling 8teers: 
Wintered, pastured, 
.. finished in drylott 10.9 
Wintered, fed on 
pasture, finished In 
.. dryloU 19.0 
Wintered, fed in 
.. drylott 15.3 
Two·year-old steers 
.. fed In drylott 12.6 
Ga/fles: 
Wintered, fed on 
pasture, finished in 
.. drylott 21.6 
Wintered, pastured, 
.. finished In drylott 12.6 
Wintered, fed in 
drylott .. 17.4 
Dairy COWB and 
replaoement8 : 
.. 170.0 Cows for home use· 
14 cows or below· .. 131i.0 
Above 14 cows .. 113.0 
Beef cow and calf* .. 8.0 
Hens:!: 100 196.0 
Ghlckens* Ion 56.0 
Horses:!: Head 63.0 
Gorn" acres 7.0 
Oat8" I< 5.0 
Hay" If 13.0 
Soybeans" If 7.0 
.Unpubllshed material. 
t Adapted from USDA Technical Bulletin 23. 
Undo Agr. Exp. Sta. Res. Bul. 478. 
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Jan. I Feb. I Mar. I Apr. 
6.6 6.6 9.8 8.2 
1.8 1.8 1.8 1.8 
1.0 1.0 1.0 1.0 
16.3 16.3 16.3 -
16.7 16.6 16.6 
-
1.0 1.0 1.0 1.0 
1.8 1.8 1.8 1.8 
16.3 16.3 16.3 
-
9.2 8.7 9.2 8.5 
9.2 8.7 9.2 8.5 
9.2 8.7 9.2 8.5 
13.6 13.6 lli.l 10.2 
7.6 7.6 8.2 9.8 
8.0 8.0 8.0 9.4 
- - -
11.8 
- -
7.1 17.9 
- - - -
- - -
10.0 
Percentage of total labor 
I May I June I July I Aug. I Sept. I Oct. I Nov. I Dec. 
8.0 8.4 8.2 9.2 10.0 8.9 8.5 7.6 
0.9 0.9 0.9 0.9 17.4 24.8 23.8 22.9 
10.5 10.5 10.5 11.6 12.6 13.7 13.2 13.2 
- - - -
2.0 16.3 16.3 16.3 
- - - - 0.8 15.9 16.7 16.7 
10.5 10.5 10.5 11.6 12.6 13.7 13.2 13.2 
0.9 0.9 0.9 0.9 17.4 24.8 23.8 22.9 
- -
- - 2.0 16.3 16.3 16.3 
8.1 7.7 7.9 8.2 8.2 8.2 7.8 8.3 
8.1 7.7 7.9 8.2 8.2 8.2 7.8 8.3 
8.1 7.7 7.9 8.2 8.2 8.2 7.8 8.3 
Ii.l 6.1 5.1 1i.1 6.1 6.1 6.7 10.2 
lli.l 10.6 8.2 7.6 7.3 6.8 6.5 1i.8 
9.3 9.3 8.0 8.0 8.0 8.0 8.0 8.0 
22.0 13.1 10.7 - 2.0 14.8 20.4 5.2 
-
-
37.5 37.6 -
-
-
-
-
38.9 33.1 
-
28.0 
- - -
24.0 15.0 11.0 - 3.0 31.0 6.0 -
APPENDIX E 
HOUSING OR SPACE REQUIREMENTS AND COSTS 
Additional housing investment was arrived at 
by using the Midwest Plan Service as .a basis for 
material requirements. Material lists were shown 
for certain buildings which were recommended for 
a specified number of animals. Costs of construc-
tion at 1948 prices were computed and then re-
duced to the 1940-44 price level by applying Bureau 
of Labor Statistics series for lumber. Labor was 
assumed to be 40 percent of the total costs. Build-
ings which were useful only for animal housing or 
feed storage were figured separately. Overhead 
storage of feed is more expensive than ordinary 
ground-level systems. Plans which were similar 
to those used in the area and which would be use-
ful in adding to present farm facilities were 
selected. It is possible that, on some farms, sheds 
could be built onto present barns at less cost but, 
in general, the costs used here are considered a 
minimum requirement. 
TABLE E-l. BUILDING SPECIFICATIONS AND COSTS AT 1948 PRICES. 
Midwest Dimensions Cost 
Space for plan in Capacity I· No_ feet Materials Labor· Total 
Beef cows 72,601 24 x 32 13 headt 778 $ 518 $ 1,296 
Yearlings 72,601 24 x 32 17 head 778 618 1,296 
Calves 72,501 24 x 32 22 head 778 518 1,296 
2-year-olds 72,501 24 x 32 15 head 778 518 1,296 
Dairy cowst 75,2031 24 x 16 12 head 1.643 1,906 2.739 
75.2011 8x8 
72.5021 22 x 42 
Sow 72,602 6x8 1 sow 63 42 105 
Hay barn 73.101 50 tons 1,645 1,098 2,743 
Grain bin 73.213 2,000 bushels 770 518 1,283 
Corn crib 73.201 2.050 bushels 1.296 864 2.160 
*Labor computed as 40 percent of total cost. 
tIncludes space for calves. 
:l:Mllking parlor. milk storage plus loafing shed. 
§Adap,ted. 
TABLE E-2. BUILDING COSTS PER HEAD OF LIVESTOCK OR PER UNIT OF FEED AT 1948 AND 1940-44 PRICES 
Space for Unit 
Space Cost at 1948 prices I Cost at 1940·44 prices per I unit Material Labor- Materialt I Labor:!: I Total 
(sq. ft.) 
Beef cows head 50 $ 59.85 $ 39_85 $ 24_86 $ 32_00 $ 46.86 
Yearlings .. 40 45.76 30.48 19.00 16.80 35.80 
Calves .. 30 35.36 23.55 14.70 13.00 27.70 
2-year-olds .. 50 51.87 34.53 21.55 19.06 40.61 
Dairy cows " - 136.92 91.33 56_85 32.40 89.25 
Sow .. 14 63.00 42.00 26_20 23.20 49.40 
Hay barn toml - 32.90 21.96 13.68 12.12 25.80 
Grain bin bu_ 
-
0.385 0.25 0.16 0.14 0.30 
Corn crib .. - 0.63 0.42 0.26 0.23 0.49 
*Computed from table E-1. 
tComputed from lumber Index 1926 = 100 and 1948 = 313, 1940-44 = 130. Bureau of Labor Statistics, May 1949. p. 21. 
tEstimated from farm wage rates per hour on Corn Belt farms; Hog-beef fattening farms 1940-44 = $0.69 and 1948:::: $1.57 Agri-
cultural Statistics, 1949, p. 582. ' 
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APPENDIX F 
TABLE F-1. PRICES FOR PRINCIPAL FARM PRODUCTS 
AND ITEMS OF COST, IOWA, 1940-44. 
Item Period 
Corn .............................. Annual 
Oats _ .......... _ ........... _ ... ___ .. 
Hay, alfalfa baled ..... . 
Fat yearling steers .... December 
November 
October 
Fat 2·year·olds .......... December 
Calves ........................... . 
Cull cows, beef ........... . 
dairy ......... . 
FeederI', yearling 
steers ....................... . 
2·year-olds ........... . 
calves (440 Ibs.) .. 
Fat lambs (92 Ibs.) .... 
Feeder lambs (55 Ibs.) 
Hogs ............................ .. 
Chickens ....................... . 
Eggs ............................. . 
Butterfat ..................... . 
Annual 
.. 
October 
August 
October 
Annual 
Cottonseed meal........ Decemher 
Tankage ....................... . 
Fertilizer. N ................ Anl]~JaI 
P,O •.......... 
Fencing materials ..... . 
Terrace construction ... . 
'Vage rates without 
hoard .......................... Dec.·Feb. 
Taxes, personal 
property ................... . 
Interest ....................... . 
Insurance ..................... . 
Building materials ..... . 
Mar.·l\lay 
June-Aug. 
Sept.·Nov. 
(unit) 
hu. 
1m. 
tons 
cwt. 
lb. 
doz. 
lb. 
cwt. 
Ihs. 
rod 
ft. 
dollars 
(base) 
1926 = 100 
Price 
or 
percent 
(dollarI') 
0.75 
0.48 
13.39 
14.94 
15.37 
14.61 
13.65 
14.09 
10.86 
9.00 
11.95 
12.13 
12.05 
12.58 
11.12 
10.94 
0.179 
0.256 
0.415 
2.89 
3.64 
0.083 
0.067 
0.81 
0.016 
3.12 
3.46 
3.90 
4.11 
0.015 
0.06 
0.004 
(percent) 
130 
Prices paid by 
farmers ................... . 1910 - 14 = 100 156 
APPENDIX G 
VARIATION IN DATA 
Considerable variation is present in the cor~ 
relations between additional investment in live-
stock for consuming the forage in a conservation 
system of farming and the acreage of forage in 
1947-48. The relationships, as shown by the 
curves, appear logical and properly ranked but 
the correlation is so low, and the variation about 
the curve so great, that a mean represents the 
average tendency as well, or better than, re-
gression. 
When the study was planned, it was estimated 
that stratifying the farms on the basis of size 
and soil type would be sufficient; that is, using 
only 160-acre farms and confining the soils to the 
Ida-Monona association group with no more than 
10 acres of level land. That this has not been 
sufficient caution, or at least that there are proba-
bly several ways of eliminating variation caused 
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by factors other than those closely related to the 
problem, is brought out in the study. Further 
stratification probably should have been under-
taken, particularly with respect to size of business 
and efficiency of the operator in utilizing his re-
sources. 
Some farmers bought considerable quantities of 
grain and feeding cattle in 1947-48. In evaluating 
the effect of applying conservation measures to 
these farms, most of the livestock enterprises 
were restricted to the number of animals that 
could be fed from the feed produced on the farm. 
Comparisons on these particular farms were be-
tween the rather large businesses in 1947-18, in-
. eluding livestock feeding from purchased grain, 
and the budgeted conservation systems with live-
stock restricted to the quantity of feeds grown on 
the farms. When the budgeted cattle system in-
cluded drylot feeding, the reverse was true. Con-
siderable additional grain was necessary to balance 
the rations if all of the forage produced on the 
farm was to be consumed. Hence, considerable 
variation was introduced where individual farms 
had not used purchased grain in 1947-48. 
Extremes in efficiency of operators was another 
source of variation. One operator, for example, 
was pasturing cattle which were later fed grain 
in drylot. He had enough animals to consume 
all of the forage, even during the lush part of the 
pasture season. When the pastures began to get 
short, he removed some of the cattle and put them 
in drylot for grain feeding. At the opposite ex-
treme were operators with idle cropland which, 
to some extent, was due to improper planning of 
farm work rather than to low or wet ground. In 
the budgeting procedure it was assumed that the 
system of pasturing would provide ample forage 
during the entire pasture season. Also, it was 
assumed that all cropland would be farmed-none 
would remain idle. Measuring these more or less 
"normal" situations against the organizations 
having extremes in efficiency allowed considerable 
latitude for variation in the regressions which 
was not due specifically to the change to a con-
servation type of farming. 
The variation shows up most conspicuously in 
the regressions for investment and the net income 
figures which are the end result of all compu-
tations. Net income figures compare the returns 
for the farm organizations as they were in 1947-
48 with the budgeted systems using the alter-
native erosion-controlling systems. The regression 
coefficients are low and the variation large (table 
G-l). In this study the mean might be considered 
as a more accurate measure of the change than 
the regressions because of the variation resulting 
in the latter. 
Two examples of the application of regressions 
to the data on adjusting farms to a conservation 
program are shown. The regressions have a very 
low statistical probability of explaining the re-
lationships. The correlation coefficients are very 
low, and the t's are quite low (table G-2). The 
first relationship is between acres of forage in 
TABLE G-1. PARTIAL REGRESSION COEFFICIENTS AND FIDUCIAL LIMITS FOR RELATIONSHIPS BETWEEN ADDI-
TIONAL INVESTMENT IN - LIVESTOCK AND ADDITIONAL NET INCOME AFTER ADOPTING SOIL-
MANAGEMENT SYSTEMS AND ACREAGE IN FORAGE, 1947-48. 
Partial Soil-
Relationship Livestock management regression Ll L. system coefficient system by I, 2 
Yearlings· Rt 73 172 -26 
Change in Investment In livestock and RTC: 60 158 -37 
acreage of forage, 1947-48 
RTCF§ 49 151 -52 
Yearlings· RTC: 36 148 -77 
RTCF§ 44 154 -66 
Change in net income and acreage of 
forage, 1947-48 Beef cows RTCF§ 41 155 -74 
Dairy cows RTC: 29 141 -84 
'Wintered, pastured and fed in drylot. 
tRotaUon. 
:Rotation, terracing and contourIng. 
§Rotation. terracing, contouring and fertilizer. 
TABLE G-2. CORRELATION COEFFICIENTS AND "t's" FOR 
THE RELATIONSHIPS BETWEEN ADDITIONAL INVEST-
MENT FROM ADOPTING A CONSERVATION SYSTEM OF 
FARMING WITH CALVES WINTERED, PASTURED AND 
FED IN DRY LOT, AND ACREAGE OF FORAGE ON THE 
FARM, 1947-48. 
SOil Correlation 
manage- Value Significant 
ment Coefficient Value of t to level of system 
r -0.52 1.19 0.3 
Rotations Squared 2.11 0.05 term 
R 0.59 
Rotations, r -0.53 1.15 0.3 
terracing, Squared 2.08 0.05 term contouring R 0.60 
Rotations, r -0.54 0.97 0.4 
terracing, Squared 1.92 0.1 contouring, term 
fertilizer R 0.59 
1947-48 and additional investment in livestock 
with calves wintered, pastured and fed in drylot 
to utilize the forage. This is calculated for three 
soil-management systems: (1) rotations, (2) ro-
tations, terracing and contouring and (3) ro-
tations, terracing, contouring and fertilizer. 
The curves in fig. G-1 indicate that, if rotations' 
alone were used for erosion control, a smaller in-
vestment in livestock would be needed than for 
the farm as it was set up in 1947-48. And, in 
general, much less investment, relatively, for those 
farms that had the higher acreages of forage 
(above 30 acres). If rotations, terracing and con-
touring were used in the adjustment to erosion 
control, more investment would be needed for all 
farms which had up to about 41 acres of forage 
in 1947-48. The same situation holds for the 
soil-management system of rotations, terracing, 
contouring and fertilizer except that it holds for 
farms having up to 50 acres of forage in 1947-48. 
Beyond these acreages of forage, less investment 
in livestock would be required. 
These curves seem logical within themselves, but 
the problem arises in the probability that we can 
predict only with a rather low degree of accuracy. 
The correlations are quite low, as shown by table 
G-2. None of the correlation coefficients are more 
than -0.54 and none of the t's are significant to 
more than the 0.3 level. The regression relation-
ship had as little variation as any for the large 
number of relationships that were included in the 
study. 
A second group of curves are shown for the 
same three soil-management systems (fig. G-2). 
The relationships are between the change in in-
come after adopting a soil-conservation program 
and the acreage of forage on the farm in 1947-48. 
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Fig, G-1. Relationship between acreage of forage and changes 
In investment with budgeted conservation farming systems that 
include calves wintered, pastured and grain-fed In drylot 
1947-48. • 
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Fig. G·2. Relationship between acreage of forage and changes 
in net income with budgeted conservation farming systems that 
include yearlings wintered, grain-fed on pasture and finished in 
drylot, 1947-48. 
Yearling steers wintered, fed grain on pasture and 
finished in dry lot are used to utilize the forage. 
The rand R with corresponding t's are shown in 
table G-3. The curves in. fig. G-2 show that in-
come would be decreased for two of the' soil-
management systems but increased considerably 
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TABLE G·3. CORRELATION COEFFICIENTS AND "t's" FOR 
THE RELATIONSHIPS BETWEEN ADDITIONAL INCOME 
FROM ADOPTING A CONSERVATION SYSTEM OF FARM-
ING WITH YEARLINGS WINTERED, FED ON PASTURE 
AND FINISHED IN DRYLOT TO CONSUME THE FORAGE, 
AND ACREAGE OF FORAGE ON THE FARM, 1947·48. 
Soll- Correlation 
manage- Value Significan t 
ment Coefficient Value of t to level of system 
r -0.23 0.60 0.6 
Rotations Squared 0.94 0.4 term 
R 0.21 
Rotations, r -0.19 0.79 0.5 
terracing, Squared 1.08 0.3 
contouring term R 0.25 
Rotations, r -0.21 0.70 0.5 
terracIng, Squared 1.03 0.4 contouring, term 
fertillzer R 0.27 
for the system which includes fertilizer. This 
relationship holds for all farms up to those having 
75 acres of forage in 1947-48. 
Here again the curves appear in logical sequence, 
and they appear to be quite plausible. The soil-
management systems are ranked logically, and 
the relationship appears to be sensible. But the 
variation is so great that one cannot be very sure 
of the probability of the relationship. As shown 
in table G-3, the r's and R's are exceedingly low 
and the significance of the t's also is low. None 
of the coefficients are above -0.23 and the t's 
are not significant above an 0.5 level. Even though 
the curves fall within plausible limits (appear to 
be logical and explainable), the variation is too 
high to warrant any degree of confidence through 
statistical means available at present. 
